229071
(AR 0

U.S. ENVIRONMENTAL PROTECTION AGENCY

DIVISION OF ENVIRONMENTAL SCIENCE AND ASSESSMENT
REGION 2

EDISON, NEW JERSEY



‘Samplmg Report ,
Data Presentatlon o

JEWETT WHITE LEAD COMPANY
.Staten Island New York '

Shallow Sonl Samplmg
December 15, 2008




- . TABLE OF CONTENTS =

1.0 'BACKGROUND il O T SR B
20 gSAMPUNGPROCEDURES“.;‘;fQQQ.“j;;ij,ﬁ,; ...... P
30 DESCRIPTION OF EVENTS . o e et P
40 gRESULTs.“,ﬁpg.:fg;.r”;f{,L;,...,}:._.L; ....... S
50 CONCLUQON.,”;“g,;:”;;ﬂan.d;TL,;.;p;;{w' ......... .
_TABLE- |
QA/QC for Shallow So1l Sample Ident1ﬁcatlon Table 1. i, S R
Analyt1cal Results for PCBs Table 2 . .‘L . ; Ceea R AP
Analytrcal Results for. Metals Soﬂ Sample Table 3 ...................... AR
‘ o
- 'ANNEX(S)
A_' _Annex A Quallty Assurance PrOJect Plan with Append1ces A G
,Annex B Analyt1cal Sample Results Data Sheets from EPA Reglon 2. Laboratory '
Annex C Analytlcal Sample Results Data Sheet from EPA MAL Laboratory ‘
|
. )
2. :



1.0 BACKGROUND

Sedutto’s I¢e Cream Factory site is a former ice cream factory located at the corned of Richmond

Terrace and Park Ave. The address is 2000 Richmond Terrace, Port Richmond, Block 1006, lot -

32, New York. The site is in a manufacturing zone with busmess adjomlng the s1te and o
'res1dent1al housmg w1th1n 90 feet of the site. . 1. e

From 1839 to 1898, the property was owned by Jewett & Son s Wh1te Lead Company, where B
white lead was produced: In 1898, the(property was sold to National Lead Industries and -
producers of Dutch Boy Paints.” Between 1949 and 1990 the property sw1tched hands through a
myr1ad of pr1vate owners and was recently purchased as a speculatrve venture ‘ '

In J une 2008 the Counc1l of the City-of New York requested that EPA review the site as a .
potential Brownfield location. ‘Tn July 2008, The Division of Environmental Science'and -
Assessment (DESA), Hazardous Waste Support Branch (HWSB), Superfund Support Team

~ (SST)has been requested by the EPA' Emergency Remedial and Response Division (ERRD) to

-conduct a samplmg event to assist in characterrzatron of the soils w1th1n the site property .-

. boundarles
. I

| 2.0 SAMPLING PROCEDURES V

- Sixteen test holes approxrmately 4 feet in. depth were sampled at- surface one foot, two feet and -
three feet in depth for TAL metals and selected location for TCL PCBs. Four surface sample- pomts
along the outside perimeter of the- site and two background sample point sampled at surface and .-
one foot in depth in Veterans Park for TAL metals and TCL PCBs. The sampling procedures were "
in accordance with the USEPA, Environmental Response Team, Standard Operatmg Procedure #
'2012 datedJanuary 1991. - : o R :

3 O DESCRIPTION OF THE EVENTS

On December 15, 2008 M1chael A Mercado traveled to the site and coordinated with the Site’s
‘OSC, Nick Magriples. During the morning the Michael Mercado with the assistance of the OSC
- measured out and flagged the grid locations. The grids were labeled from south to north A, B, C,
"D,E,;&F. Fromi west to east the grids were labeled 1, 2, 3, 4 5, & 6. (See sampling grid map
Annex A) Each of the sixteen grids along with two outside perimeter and G-2-0 which is a
. laboratory blind duplicate of D-2- 0, were sampled by Michael A. Mercado at the surface for -
" TAL metals. All samples were placed in a cooler with ice forthe return tr1p to Edlson ‘NJ and

‘ secured ovem1ght - : . o oy ' -

~On December 16, 2008 samples for TAL metals were hand delivered to the USEPA Mob1le
Laboratory .in Ed1son NJ The samples were packed ina cooler w1th wet ice.

’ On December 17 2008 the samphng team consisting of M1chael A. Mercado and Joseph Hudek -

- traveled to the site and collected samples. Grids sampling locations Cs, Ds, & Es were sampled

* atadepth of 17, 2°, and 3’ for TAL metals. Grid sampling locations C- 1- 3, C-2-2, C-3-2, D-1- 1,

. D-2-2,E-1-3 and E-2-2 were sampled for TCL PCBs. A rinsate named RB-01 was collected for

- both TAL- metals and TCL PCBs. All samples were placed in a cooler with ice for the return trip

“to Edison, NJ and secured ovemrght : :

-

On December-l 8, 2008,"the sampling team conslsting of Michael'A. Mercado and J oseph Hudek




.traveled to the site and collected samples. Grids samphng locatlons As & Bs were sampled ata -
- depth of 1°, 2, and 3° for TAL metals. Grid samphng locations A-1-1, A 2-3, A-3-2, A-4-3, A--

© . 5-1,B-1-2; B 2-2,'B-3-3, and B-4-3 were sampled in addition for TCL PCBs Background

- 'samples BG- 1-1 and BG-2-1along with rinsate named RB-02 were collected for both TAL

.. metals and TCL PCBs. Three laboratory blind duplicate samples were collected from A-3- 3
named G-3-3, A-5-1 named G-5-1, and B-2-2 named G-2-2. Sample G-2-2 was collected for-
. both TAL metals and TCL PCBs the other two laboratory- blind were collected for only TAL
o metals analysrs All samples were placed ina cooler w1th ice for the retum trip to Ed1son NJ.

., _ Samples for TAL metals were hand dellvered to the USEPA Mobrle Laboratory in Edrson NJ for
*analysis: The samples were packed in two cooler with wet ice.. Samples for TCL PBCs were hand
. delivered to the USEPA Laboratory in Ed1son NJ for analys1s The samples were packed ina

cooler w1th wetice. .
4.0 - RESULTS' "

The purpose of this samplmg event was to evaluate the potentral for lead and PCB contamination”

) present-at the site based on the historical activities that took place beginning in the 1800's. This

“would be verified through the chémical analysis of surface soil samples that there had been-an.

~ established release of such contaminants. A release is established if the sample concentratlon is

three tlmes higher than the background sample concentratlon and can be attrrbutable to the site.
AN ‘ .
As stated in the 1ntroduct10n lead compounds were used and produced on the site s1nce the
1800 s. A summary of the analytlcal results for i inorganic contaminants is listed in Table'3 for
TAL Metals. The tables 1dent1fy the sample sources containing detectable levels of targeted
_ analyte. Lead was detected above both the State and Federal author1zed levels in 68 of’ the 68
' ‘sample pomts S o : . . 2

_ The hlghest lead background sample was detected at 516 ppm In order to estabhsharelease at-j

~least one of samples would have to be above 1548 ppm. Based on this sampling event, the

' followmg locations were detected with levels above three times the background concentration:
A-1°1, A-1-2, A-2-0,'A-2-1, A-2:2, A-2-3, A-4-1, A-4-2, A-4-3, A-5-0, A-5-1, A-5-2, A-5-3, B-

1-0, B-1-1, B-1-2, B-2-1, B-2-2, B-2-3, B31B32 B-3-3, B-4-1, B-4-2,-B-4-3, C-1-0, C-1-1,

L C-1-2, C-1-3, C-2-1, C-2-2, C23 C-3-1, C32C33D10D12E11E12E13E2- .

0,E21,&E22 _ o

.- In addition to the aforementroned samphng po1nts three of the four samples taken from the
- outside perimeter of the site were detected above the State and Federal levels, and one of these
three samples was detected three tlmes above the background

: ,The sample data for TAL metals for this samphng event were obta1ned from EPA Region II
. Mobile Laboratory in Edison, NJ for TAL metals. There were no PCBs detected in any of the

- samples provided for analy51s by'the EPA Region II-Laboratory in Edison, NJ The data sheets
are attached in Annex B for PCBs and C for TAL metals

50 CONCLUSION e

-

The J ewett Wh1te Lead site hrstorlcally used lead in its manufacturlng operat1ons Four hundred
~ part per million (ppm) is maximum soil screening level for both Federal and New York State. -
The chemical analyses of surface soil samples for this sampling event detected lead




S

,/

, 'concentrauons above the New York State and F ederal sorl screemng levels as well as three tlme '

above background concentratlons for samples- both on-site and from outside the perimeter

" locations. Therefore it can be concluded that there isa release of lead on—srte w1th the pOSS1ble B
. release of lead off-51te : '

~

‘r'

TABLE 1

QA/QC SAMPLE IDENTIFICATION
TYPE OF SAMPLE | :-, SAMPLE NUMBERS | SAMPLE LOCATION_
_RINSATE’ e | RB- 01/MB5B15-B5B15 o 'RB 0y -
do . |RB-02/MB5B16-B5B16 - - |RB-02
MSMSD - | A-1-1/MB5B22-B5B22 - A-l—l"_ o \
S - |B-4-3/MBSBS6 = . .- |B43 .
(| C3:22MB5B67 . . . | C32
o - "|B-1:0/MB5B77 - - . |E-1-0
'LAB BLIND DUPLICATE | G-2-0/MB5B81 - . | D-2-0
‘ -~ | G-2-2/MB5B82-B5B82 . |B-22 -~
G-3-3/MB5B83 . . |A33
S . | G-5-1/MB5B84 T A5
BACKGROUND SAMPLES | BG-1-0/MB5B17 . . . . |BG-1-0°
L | BG-1-1/MB5B89/B5B89 BG-1-1.
/ BG-2-0/MB5B90 - - .. |BG-2-0
BG 2- 1/MB5B20/B5B2O | BG-2-1
TAB'L_Ez- s

TCL PCBs:Analytical Results-

PARAMETERS

Sample Location | . CLP Number- CAS Number | | Analyte | Result ]| Q ARemarks
‘RB-01" B5B15. . ¢ o -Non-Detected . ..
'RB-02 =~ | = - B5B16" - - | Non-Detected

- BG-1-1 : *B5B89 K -Non-Detected |

. BG-2-1 ~.-B5B20 . | . - Non-Detected ' N

. A1 . B5B22 . Non-Detected: .-
‘A-2-3 . B5B28 ' : | Non-Detected
~A-3-2 ‘B5B31° _ e ‘| Non-Detected
A-4-3 B5B3s = | . N Non-Detected ‘
A-5-1 . 'B5B38 . . - | - - | Non-Detected - -

- B-1-2 ¢ .. B5B43 = | i Non-Detected
B-2-2 - . B5B47 e Non-Detected
B-3-3 . | B5B52 '} ) Non-Detected
B-4-3 -~ - B5B56 . ' - > | Non-Détected
.C-1-3 ‘ B5B60 - - " | Non-Detected . -
C-2-2 - B5B63 b Non-Detected -
C-3-2 - - B5B67 S .| ‘Non-Detected
D-1-1 B5B70° . ' _ | .Non-Detected .
- D-2-2 " B5B75 - © .~ .| Non-Detected
E-1-3 : B5B80 . .| Non-Detected
E-2-2 - B5B87 | . Non-Detected :
G-2-2 85882 o _ : Non-Detected




-

.~ TABLE 3

" TAL Metals Analytlcal Results

Sample

TCLp#

: A PARAMETERS _ L=
| Location .. CAS Number Analyte Result (mg/kg) | Q| Remarks
RB-1 . MB3B15 .| 7429-90-5 Aluminum 0.52 U B
T : : 7440-36-0 Antimony - 3.08 B |
| 7440-38-2 | Arsenic 1.92 | B ‘
- .1 7440-39-3 Barium .0.80 B
| 7440-41-7 - Beryllium 030 U
7440-43-9 - .Cadmium =~ -0.09 Ul
7440-70-2 | Calcium 1.65 U,
! 7440-47-3 Chromium 14.10 |
7440-48-4 . Cobalt 0.19 B
| 7440-50-8 - ‘Copper - 3950 1
7439-89-6 Iron . - 2670.00
7439-92-1 Lead . 25.20.| - .
. 7439-95-4 Magnesium 4440 | B~
7439-96-5 Manganese 1470 | BJ |
7439-97-6 Mercury. . 005 U] /.
7440-02-0 Nickel 4.01 ‘B
7440-09-7 - Potassium 45200 B
-7782-49-2 - Selenium . _ 6.85| B
- 1,7440-22-4 . 1 Silver - 0.01 1 UJ.
3 | 7440-23-5 Sodium ©2110.00 ‘B
7440-28-0 - Thallium 1.40 | BIJ
. 7440-62-2 -, | Vanadium . - 152 B
o A -~ - | 7440-66-6 " - Zinc ' 0.16 | UJ
1 RB-2 MB5SB6 | 7429-90-5 _Aluminum 052 U
| 7440-36-0 Antimony , 2.49 B
7440-38-2 Arsenic 153 B
7440-39-3 Barium ~ 0.03 Ui
1 7440-41-7 . Beryllium 030 UJ
7440-43-9 .. | Cadmium = - 0.09] U|
.7440-70-2 - - Calcium' 157.00 |. B
.| 7440-47-3. " | Chromium - 24.10 '
| 7440-48-4 .- Cobalt = . 0.02 U ~
~|.7440-50-8 Copper 46.10 |
) 7439-89-6 Iron . 4180 |- B
\ | 7439-92-1 Lead 002| U
©7439-95-4 Magnesium 16.01 B
7439-96-5 Manganese 099 | BJ
7439-97-6 Mercury 0.05 U
-/ . | 7440-02-0 7 Nickel 6.35 B
| 7440-09-7 ‘Potassium .233.00 B
7782-49-2 Selenium - 664 B|
J 7440224 Silver. . 001 UF
. 7440-23-5 Sodium ~ 1780.00 B |
' 7440-28-0 - Thallium ~ 0.69 | ‘BI
. | 7440-62-2° Vanadium 1.11] B
[ 7440-66-6 Zinc ' 0.16 | - UJ

Note Q= Concentratlon Qualifier; Qualifier are (B Detected value less than-the Contract Required DCtCCthl’l Limit; J= Estimated
- concentration due to data validation criteria; R= Rejected Value, U= Undetected value reported at the Instrument Detection lelt), .

>SSL = Above Soil Screemng Levels, and BG= Above Thre¢ Times the Background.




Continuation of TABLE 3

- TAL Metals Analy‘ucal Results

| Sample

CLP# . : PARAMETERS - B
Location | . CAS Number 1 Analyte Result (mg/kg) | Q.| Remarks
BG-1-0 MB5B17 | 7429-90-5 - Aluminum ' . "1510.00_ o
' o S ] 7440-36-0 ¢ Antimony . L ... 009 BJ|-
7440-38-2 . - -Arsenic T 144 Bl
7440-39-3 . | Barium 1690 B
7440-41-7 Beryllium 011 B
- 7440-43-9 .Cadmium - 0.08 B
7440-70-2 = - | Cal¢ium 1390.00 ‘
7440-47-3 : Chromium 453 T
- 7440-48-4 | Cobalt 122 BJ |
7440-50-8 -| Copper - 11.30 '
7439-89-6 Iron 2230.00 | - J
_ | 7439-92-1 | Lead 3290 |
- | 7439-95-4 Magnesium 573.00 | B
| 7439-96-5 Manganese - 6290 |
7439-97-6° Mercury 005{ J
7440-02-0 Nickel 8891 ]
-7440-09-7 '| Potassium -7 181.00| B
7782-49-2 . | Selenium ~ 0101 BJ|
7440-22-4 Silver 0.051 BIJ. ~
| 7440-23-5 Sodium - 7420} BI |
7440-28-0 © -Thallium 0.03{ BJ
7440-62-2 Vanadium 4.01 B |-
_ o . - | 7440-66-6 Zinc 21.50
BG-1-1 MBS5B89 |.7429-90-5 Aluminum - 12000.00
S ’ 7440-36-0 Antimony 072 | BJ
_7440-38-2 | Arsenic "10.80 |
7440-39-3 Barium- 134.00
L1 7440-41-7 Beryllium - 0.89
| 7440-43-9 | Cadmium 071, J
.| 7440-70-2 |-Calcium 8120.00
7440-47-3 - | Chromium _ 33.00 J
7440-48-4 Cobalt 9971 -1
|'7440-50-8 ‘Copper 88.40 '
7439-89-6 - Iron 17700.00 Il
7439-92-1 Lead -305.00
7439-95-4 {"Magnesium . 3720.00
7439-96-5 Manganese - 454.00 .
| 7439-97-6. | Mercury 039 J |-
7440-02-0 Nickel __81.70 J |
7440-09-7 | Potassium 1790.00
] 7782-49-2 Selenium - 0.81 | BJ
¥ 7440-22-4. - Silver 043 | BJ
7440-23-5 Sodium 462.00 | BJ
7440-28-0 Thallium 0.21 {.BJ
7440-62-2 | Vanadium ~31.70 | -
7440-66-6 Zinc . 202.00

Note Q= Concentranon Qualifier; Qualifier are (B Detected value less.than the Contract Required Detection errt J= Estimated
_ concentration due to data validation criteria; R=Rejected Value, U= Undetected value reported at thc Instrument Detection lelt)

' ’>SSL Above Soil Screemng Levels and BG— Above Three Ttmes the Background




Continuation of TABLE 3
- TAL Metals Analytical Results

. Samp!e CLP# . s . PARAMETERS i
Location | - CAS Number Analyte Result (mg/kg) | Q Remarks
BG-2-0 MB5B90 | 7429-90-5 Aluminum. 10700.00 | - | o

o 7440-36-0 Antimony 0.81°] BJ |
A 7440-38-2 Arsenic - 52.40.
. 7440-39-3 Barium -181.00
y 7440-41-7 Beryllium. 0.68
- 7440-43-9 Cadmium - 1.26 T
- -7440-70-2 Calcium 17300.00
7440-47-3 Chromium’ 33.00 1 J
7440-48-4 - | Cobalt 12.30 J
7440-50-8 . Copper . 9720 :
- 17439-89-6 Iron- = 20300.00 J T
7439-92-1 - .| Lead -406.001 - - | >SSL -
7439-95-4 Magnesium: 5029.00
| 7439-96-5 . __-| Manganese 579.00

17439-97-6 .. | Mercury - 042 J
7440-02-0 .~ | Nickel _ 3760 | ]
7440-09-7 Potassium - s 1350.00°| .
7782-49-2 Selenium ' 0.45| BI:
7440-22-4 Silver 0.55| Bl

17440-23-5" "Sodium 512.00 J
7440-28-0 Thallium 0.19 1 BJ
7440-62-2 Vanadium - . 44.70 ’

‘ " . i 7440-66-6 Zinc i 237.00
1 BG-2-1 MB5B20 | 7429-90-5 | Aluminum 10100.00
7440-36-0 Antimony 0.56-{ BI
7440-38-2 Arsenic - 81.50 |
7440-39-3 Barium 108.00
7440-41-7 Beryllium - - - 0.70
7440-43-9 | Cadmium = . 0.87 ]
7440-70-2 | Calcium 6590.00 L
7440-47-3 - Chromium 42001 T
i 7440-48-4 Cobalt - - 7.73 J
| 7440-50-8 . Copper 59.10. B

1 7439-89-6 Iron - 16600.00 J
7439-92-1 Lead . 516.00 | | >SSL
7439-95-4 Magnesium -:3020.00 ’
7439-96-5 - Manganese 389.00 |- - |-
7439-97-6 Mercury . - 036 J
7440-02-0 Nickel -39.001 ]

- 7440-09-7 Potassium - 726.00 |
7782-49-2 . Selenium 0.80 | BJ
7440-22-4 - Silver 0.78 | BJ

‘| 7440-23-5 Sodium 259.00 | BJ| .
7440-28-0 Thallium - 020 BJ|
7440-62-2 ‘Vanadium 48.40
7440-66-6 Zinc 232.00

.. Note: Q= Concentratlon Qualifier; Qualifier are (B— Detected value less than the Contract Required Detection Limit; J= Estimated |
" concentration due to data validation criterid; R= Rejected Value, U= Undetected value reported at the Instrument Detectxon Limit) ,
>SSL = Above Soil Screening Levels and BG Above Three Times the Background : .




‘Continuation of TABLE 3.

TAL Metals Analytical Results' -

[ CLP#

‘Sample PARAMETERS o . -
Location | | “CAS Number | ‘Analyte - Result (mg/kg) | Q| ‘Remarks .
1 0=} MB5B18 | 7429-90-5 - . Aluminum 11500.00 R :
' ' -1 7440-36-0 Antimony 093] BJ
7440-38-2 . Arsenic - 7.61 ‘
7440-39-3 Barium - 258.00
7440-41-7 ~ | Beryllium 097
7440-43-9 Cadmium 124 )
| 7440-70-2 _Calcium .~ 25600.00 |
7440-47-3 Chromium - 62.80 | - ]
7440-48-4 Cobalt 1820 . 3| -
7440-50-8 Copper’ ~239.00 -
- | 7439-89-6 - Iron - 3060000 | - J| - ¢
17439-92-1 - ° Lead 2760.00 | -~ | >SSL & BG
7439-95-4- -Magnesium . 14020.00 - -
7439-96-5 Manganese ©592.00 |
7439-97-6 . Mercury ) 0.32 J
7440-02-0 - Nickel "~ 154.00 J
7440-09-7 . .Potassium 1850.00 | -
.7782-49-2 | Selenium 0.34.) BJ[|
7440-22-4 - Silver - 069 BJ|
7440-23-5 .Sodium - 542.00 J
7440-28-0 Thallium - 0.23 | BJ
7440-62-2 Vanadium 43.10
© - | 7440-66-6. - - Zinc 919.00
0-2 | MB5SB19 | 7429-90-5 . _ Aluminum 3706.00 | -
S : 7440-36-0 - | Antimony ‘0.62 | BJ
7440-38-2 Arsenic 249 '
7440-39-3- Barium -70.30] |
7440-41-7 Beryllium 022| B
7440-43-9 Cadmium - 0.29 J
7440-70-2 ‘Calctum " 14400.00 .
7440-47-3 . Chromium - -45.50 J
7440-48-4 . Cobalt 590 )
7440-50-8 { Copper 62.10 |
7439-89-6 Iron ' 13800.00 )
7439-92-1 | Lead 383.00
7439-95-4 Magnesium 7960.00
7439-96-5 Manganese ~189.00 | .
7439-97-6 | Mercury -0.051 ]
7440-02-0 Nickel 69.80 -J
7440-09-7 - Potassium 861.00 |.
7782-49-2 " Selenium 0.16 | BJ
‘| 7440-22-4 | Silver .1.58 | BJ
7440-23-5 | Sodium 448.00 J|
‘ 7440-28-0 ~ | Thallium -0.12} BJ
| 7440-62-2 " | Vanadium 16.00 ’
7440-66-6 Zinc - 276.00

Note: Q= Concentratlon Qualifier; Qualifier are (B= Detected value less than the Contract Required Detection Limit; J= Esnmatcd

concentration due to data validation.criteria; R= Rejected Value, U= Undetected value reported at the Instrument Detection Limit) ,

- >SSL = Above Soil Screening Levels, and BG= Above Threc Tlmcs the Background )
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Contmuatron of TABLE 3 .
TAL Metals Analytrcal Results '

Sample .| CLP# PARAMETERS ‘ .
Location | =~ CAS Number Analyte Result (mg/kg) | Q Remarks
1 O-3 MB5B91 - | 7429-90-5 Aluminum -4270.00. e B
‘ s .7440-36-0 ‘| Antimony 060 B
7440-38-2 - Arsenic - 2.18 :
. 7440-39-3 ‘Barium -79.70 J
7440-41-7 Beryllium 034 B| —
.7440-43-9 Cadmium . 035 BJ
7440-70-2 Calcium 20700.00
7440-47-3 Chromium - - 5160 [ J
7440-48-4 Cobalt’ --5.33 -]
7440-50-8 Copper - C 7110 .
7439-89-6 Iron - 16100.00 | - :
v . 1] 7439-92-1 Lead - '578.00 J | >SSL-
| 7439-95-4 Magnesium’ 9702.00 o
1 7439-96-5 Manganese 243.00-] - J
| 7439-97-6 Mercury 0.11 J
7440-02-0 Nickel 4920 J |
7440-09-7 Potassium 92200 J
| 7782-49-2 Selenium ' 0.03 ] UJ
7440-22-4 ‘Silver 017 | BJ|
7440-23-5 Sodium . ~715.00 J
7440-28-0 - Thallium 0.17 |- B
| 7440-62-2 ‘| Vanadium 15.30
I T [7440-66-6 Zinc 256.00 | I
104 . -MB5B92 7429-90-5 | Aluminum- 6180.0 | -
- i " 7440-36-0 - Antimony 1.62 B
.|.7440-38-2 Arsenic 4.14 | '
7440-39-3 - Barium . 156.00 | .. J
7440-41-7 Beryllium 0.35 B
7440-43-9. .| Cadmium 070 ]
7440-70-2 Calcium 23500.00
7440-47-3 Chromium 47.20 J|
7440-48-4 ‘| Cobalt - 8.49 I
17440-50-8 Copper . 206.00 |
7439-89-6 - - Iron -~ 2620000 | - -} ‘
7439-92-1 Lead - 682.00 JI>8SL” . . -
7439-95-4 Magnesium ~10700.00 -
7439-96-5 Manganese- - 365.00 .- J
7439-97-6 Mercury 018 J|.
7440-02-0 Nickel 5530 I
7440-09-7 Potassium 1150.00 | J
7782:-49-2 Selenium 0.03} UJ
7440-22-4 - Silver 036 | BJ
7440-23-5 Sodium  865.00 | J
- | 7440-28-0 Thallium : " 0.16- B
| 7440-62-2 " | Vanadium © 27401
7440-66-6 Zinc 933.00 J

.- Note: Q= Concentration Qualifier; Qualifier are (B= Detected value less than the Contract Required Detection Limit; J= Estimated .

concentration due to data validation criteria; R= Rejected 'Value, U= Undetected value rcported at the Instrumem Detection lert)

~>SSL = Above Soil Screenmg Levels, and BG= Above Three Times the Background
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’ Contmuatlon of TABLE 3
TAL Metals Analy‘ucal Résults.
Sample | CLP# =~ - . PARAMETERS . o
Location ~ . | CAS Number Analyte : ‘Result (mg/kg) | Q- ‘Remarks
A-1-0 ~. | MBS5SB21 | 7429-90-5 “Aluminum. B 7000.00 | . ST
' ' 7440-36-0 Antimony 0.09 | BJ .
7440-38-2 Arsenic .~ 3.74
7440-39-3 Barium, - 81.00
7440-41- 7\ Beryllium 0.53
7440-43-9 Cadmium _ . 02911
K 7440-70-2 | Calcium . 43200.00 |
' 7440-47-3 Chromium L 41,5 J
7440-48-4 Cobalt - 9.75
. 7440-50-8 Copper 33.60
.| 7439-89-6 Iron’ ' 15300.00 J R
7439-92-1 " -Lead . 1008.00 | >SSL .
) 7439-95-4 | Magnesium - 16400.00
' "7439-96-5 Manganese 1323.00
7439-97-6 -Mercury S, 0124 ]
7440-02-0 Nickel ~-130.00 J
| 7440-09-7 Potassium 1301000
7782-49-2. Selenium 028 BJ
7440-22-4. “ | Silver 0.12 | BJ
- 7440-23-5 - Sodium -432.00| BJ ”
7440-28-0 - Thallium. - 021 | BJ
-7440-62-2- Vanadium 12240
\ 1 7440-66-6" - Zinc 196.90 -
A-1-1 MB5B22.. | 7429-90-5 Aluminum L 9290.00 |
7440-36-0 - Antimony - 1.92 | BJ
7440-38-2 . Arsenic 7350 - |
7440-39-3 o . | Barium - 285.00 |
7440-41-7. « | Beryllium 042 | BJ
7440-43-9 - | Cadmium 1.08 )
7440-70-2 _ ‘Calcium . 5220.00 :
7440473 —~ | Chromium .. 2840 J
.7440-48-4 ' ~Cobalt 7.55
7440-50-8 | Copper 70.80
7439-89-6". Iron 14500.00
- 7439-92-1 Lead 47700.00 >SSL & BG
7439-95-4 Magnesium 18100.00 ' '
| 7439-96-5 Manganese 899.00
7439-97-6 - Mercury . 0.52 J.
7440-02-0 = . ‘Nickel ’ .~ 58.00 J
} 7440-09-7 Potassium o ~-1005.00
7782-49-2 - Selenium - .1.36| .BJ
7440-22-4 Silver " 0.68 | BR
| 7440-23-5 Sodium 516.00 !
7440-28-0 . Thallium- ) 0.40 | BJ
. 7440-62-2 | Vanadium 24.10 L
"7440-66-6 . Zinc - 183.00

Note:. Q= Concentratlon Qualifier; Qualifier are (B= Detected value less than the Contract RCC]Uerd Detection Limit; J= Estimated
concentration due to data validation criteria; R= Rejected Value, U= Undetected value reported at the Instrument Detection lelt)

>SSL = Above Soxl Screenmg Levels, and BG= Above Three Times the Background

'
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... Continuation of TABLE 3 .
- TAL Metals Analytical‘ Results

Sample

AY

CLP# . L PARAMETERS ; _ o
Location | . CAS Number -Analyte | Result (mg/kg) | 'Remarks
A-1-2 MBS5B23 | 7429-90-5 Alumlnum ' " 8560.00
: : <] 7440-36-0° Antimony . 1.66 | BJ
7440-38-2 | Arsenic . 1500 | .
7440-39-3 Barium . 260.00 | -
‘| 7440-41-7 Beryllium 3 0411 BJ
7440-43-9 . Cadmium 0.78 | -
7440-70-2 Calcium - 32500.00 | :
y 7440-47-3 - Chromium 2 33.00 . J. B
' 7440-48-4 | Cobalt 9.08
7440-50-8 Copper 91,60
‘ 7439-89‘-6 ) Iron- " 17500.00 .
17439-92-1 Lead 17600.00 | >SSL & BG
7439-95-4 | Magne$ium_ 11400.00 '
7439-96-5 ~ I | Manganese - - 841,00
7439-97-6 .| Mercury L. 034 1]
'1- 7440-02-0 | Nickel - - d o 78.80 J
| 7440-09-7 Potassium - 973.00
| 7782-49-2 Selenium’ - o 0.85| BJ
7440-22-4 | Silver ' 056 | BR| =
.| 7440-23-5 | Sodium 311.00 B| ' e
-7440-28-0 Thallium ' 0.27 | BJ ‘
7440-62-2 Vanadium - 2620 .
o N - | 7440-66-6 Zinc 179.00
A-1-3 - |'MBS5B24 | 7429-90-5 Aluminum 11100.00 B
o 7440-36-0 - | Antimony - 0.01 | Ul| -
| 7440-38-2 | Arsenic 937
, 7440-39-3 . | Barium _36.50
. -7440-41-7 ) Beryllium - 069 J
7440-43-9 Cadmium- \'~ -0.03 :
7440-70-2 Calcium ' 1 2620.00 |
| 7440-47-3 . | Chromium 26.00 J
" 7440-48-4 "Cobalt 5.18 ]
7440-50-8 Copper 13.10
7439-89-6 “| Iron 24900.00
7439-92-1 1 Lead 4290 |
7439-95-4 Magnesium 2110.00 |
7439-96-5 ‘| Manganese -187.00 X
7439:97-6 Mercury . 008 J
7440-02-0 . Nickel _ 12.90 J
7440-09-7- -| Potassium, 1760.00 | -
7782-49-2 - | Selenium - 0.17 | BJ
7440-22-4 Silver - 0.02| BJ| -
.| 7440-23-5 1 Sodium o 208.00 B| .
7440-28-0 .- - | Thallium . i ‘ 0.17 | . Bl |
7440-62-2 . Vanadium 1.40.90
7440-66-6 Zinc 45.70

Note: Q= Concentratlon Qualifier; Qualifier are (B Detected value less than the Contract Requ1red Detection L1m1t J= Estlmated

concentration due to data validation criteria; R= Rejected Value, U= Undetected value reported at the Instrument Detectlon L1m1t)

">SSL = Above Soxl Screemng Levels, and BG= Above Three Tlmes the Background.
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Contmuatlon of TABLE 3
TAL Metals Analytlcal Results

19

7 PARAMETERS N

‘Sample | CLP# - G
Location | -~ CAS Number - 'Analyte Result (mg/kg). - Q - Remarks
A2-0 . | MB5B25 | 7429905 | Aluminum 10100.00 | -
: ‘ 7440-36-0 | Antimony " : 1.85 | BJ \
7440-38-2 - | Arsenic - - 750
"7440-39-3 Barium . 591.00
7440-41-7 ‘Beryllium._ . ©.3.13
| 7440-43-9 Cadmium . o 0.90 | ~-J
- | 7440-70-2 Calcium : _80200.00 :
7440-47-3. Chromium = ¢ 12.90 J
7440-48-4 ‘Cobalt 4.96 J
7440508 Copper . "86.50 |
=7439-89-6 Iron 11700.00 |- J _ o
o 7439-92-1 - Lead . 37100.00 | - [|>SSL&BG -
N - | 7439-95-4 ‘Magnesium - 16040.00 | . ‘
| 7439-96-5 Manganese 1190000 |
- | 7439-97-6. Mercury’ 0391 )
| 7440-02-0 Nickel - 110.00 | " J
| ' 7440-09-=7 Potassium : . 996.00
| 7782-49-2 Selenium .. 095 BIJ
1 7440-22-4 Silver ~0.85] BJ/|
! 7440-23-5 .Sodium 583.00 J
7440-28-0 Thallium . 0.29 | BJ
7440-62-2 .. Vanadium - 1430 '
: .|.7440-66-6 Zinc | P 122.00 .
A-2-1 MB5B26 7429-90-5 Aluminum o 6250.00 |
" [7440-36-0 Antimony _ B 268 B
| 7440-38-2 | Arsenic 5.67
~ 7440-39-3 - | Barium - 540.00 '
, 7440-41-7 Beryllium : . 0.28] BJ v
-7440-43-9 Cadmium - .. 1.50
7440-70-2 . Calcium ~62500.00 -0
7440-47-3 Chromium 12,50 J
7440-48-4: - Cobalt = 5551
7440-50-8 Copper 92.40
7439-89-6 . Ifon 11700:00 ' o
7439-92-1 . Lead . 55500.00 >SSL & BG
7439-95-4 Magnesium 15020.00 | v '
7439-96-5 Manganese . 1030.00-
7439-97-6 . -Mercury 0.34 J .
-~ | 7440-02-0 Nickel 34.50 J o
J 7440-09-7 Potassium 678.00 | '
' | 7782-49-2 Selenium 1.24 | BJ
7440-22-4 .. Silver 1.04 ]
7440-23-5 “Sodium 384.00 (. B
7440-28-0- Thallium 0.24 | BJ
7440-62-2 Vanadium - - 17.60
7440-66-6 -Zinc | 1 140.00 /

Note: Q Concentratlon Qualifier; Qualifier are (B= Detected value less-than the Contract Required Detection Limit; J= Estimated
,concentration due to'data validation criteria; R= Rejected Value, U= Undetected value reported at the Instrument Detectlon lelt),

>SSL Above Sml Screenmg Levels, and BG Above Three Times the Background
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-Continuation.of TABLE 3 --

TAL Metals Analytlcal Results

Sample

le PARAMETERS I
Location | CAS Number “Analyte | Result (mg/kg) |- Q |~ ~Remarks
A-2-2 7429-90-5 . Aluminum 0 .3410.00| J '

B 7440-36-0 Antimony 5.51| BJ
7440-38-2 Arsenic 387 J
| 7440-39-3- Barium' , 1170.00 J
.. 7440-41-7 .| Beryllium 0.04 Bl
7440-43-9 “Cadmium ... 4.61 REE
| 7440-70-2 Calcium '226000.00 |- ] -
- 7440-47-3 Chromium - oy 1730 )
7440-48-4 ‘| Cobalt ) 435.| - J
7440-50-8 Copper T 135.00 ] J
1-7439-89-6 ‘ Iron S 721000 T
7439-92-1 . | Lead" 130000.00 | - J | >SSL.& BG -
17439-95-4 .\ | Maghesium 4940:00-1 " J '
7439-96-5 | Manganese . 6250.00° J
7439-97-6 Mercury 115 )
7440-02-0 Nickel - - 35.30 J
-1 7440-09-7 Potassium- .- "482.00 . J
|| 7782-49-2 | Selenium 1551 BI|
. 7440-22-4 Silver 3020 )
7440-23-5 | Sodium 591.00 | T [ .
7440-28-0 Thallium 037 | Bl
7440-62-2 Vanadium 4931 ]
- : -7440-66-6. Zinc - 247.00 ]
,A-2—3 7429-90-5 | Aluminum - 4190.00 ]
7440-36-0 Antimony _ "~ 7.68 J
7440-38-2 Arsenic - 2.81 J
7440-39-3 . ‘Barium . 1220.00° Il
7440-41-7 Bei‘yllium . B 0.11{ Bl |
7440-43-9- Cadmium S 477 )
- 7440-70-2 ‘| Calcium 213000.00 | J|.
| 7440-47-3 Chromium 1350 J |-
| 7440-48-4 | | Cobalt "5.12 J
7440-50-8 Copper - _ 87.00 J
7439-89-6 Iron 7760.00 | , J o
- -1 7439-92-1 Lead - 98700.00|. .J|>SSL & BG
| 7439-95-4 ‘ Magnesium 3830.00 Jl. -
7439-96-5 Manganese 3980.00 J i
7439-97-6 - | Mercury .67 I
7440-02-0 Nickel - 42.40 ~J
| 7440-09-7 - Potassium - 681.00| T |
7782-49-2 ‘Selenium - 1.14| BI|
7440-22-4 - Silver 2.21 I
7440-23-5 Sodium .. 717.00 ]
7440-28-0 Thalliumy 049 | BJ
- 7440-62-2 Vanadium » 858 | - J.
7440-66-6 O Zinc ' "307.00. J

Note Q= Concentratlon Qualifier; Qualifier are (B Detected value less than the Contract Required. Detectlon Limit; J= Estlmated
" concentration due to data-validation criteria; R=Rejected Value, U= Undetected value reported at the Instrument Detection Limit),

>SSL Above 8011 Screenmg Levels, and BG Above Three Tlmes the Background -
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Conﬁnuatim’f of TABLE 3

' TAL Metals Analytical Results

. 'Sample

PARAMETERS

CLP# - | - R
Location | - CAS Number " Analyte Result (mg/kg) | Q | - Remarks"
| A-3-0 MB5B29 | 7429-90-5 { Aluminum’ . 6460.00-] - ‘
— | 7440360 Antimony o012 BI|
7440-38-2 . -Arsenic- ' 310
7440-39-3 - - Barium 8190 1 . |
: ~7440-41-7 Berylliom 090 | B ’
P ~ 7440-43-9 Cadmium 0301 BJ-
7440-70-2 | Calcium .~ - 8660.00 | - .
7440-47-3 Chromium 47.60 | I
7440-48-4 Cobalt 11.80 J |5
7440-50-8 - Copper 53.00 | - |
.7439-89-6 Iron 1490000 | . J| - ¢
7439-92-1 Lead N ~ 73400 | ~ |>SSL
7439-95-4 Magnesium - 9090.00 ‘ ;
7439-96-5 " | Manganese . 34200 )
| 7439-97-6 - - Mercury. 0091 J
1.7440-02-0 - Nickel - . 143.00 J
7440-09-7 "Potassium 1060.00 ’
7782-49-2 Selenium 0.11'] BJ|.
7440-22-4 - Silver -~ 7 0.12{ BJ |
7440-23-5 - Sodium A 356,00 | BJ
7440-28-0 - Thallium 020 | BIY{
E 7440-62-2 “Vanadium 1750
e Lo 7440-66-6 Zinc 143.00
A-3-1 MBS5B30 .| 7429-90-5 - | Aluminum 12900.00 | -
' © | 7440-36-0 Antimony ~ 024] BJ|-
7440-38-2 Arsenic 60351 0 |\
7440-39-3 Barium 86.40 - .
7440-41-7 Beryllium = 037 | BJ| ~
- 1-7440-43-9 . Cadmium 0.17 ‘ '
7440-70-2 | Calcium . ~1600.00
7440-47-3. Chromium T 52,60 I
7440-48-4. -Cobalt - 1090 |- -
-7440-50-8 | Copper . 41.90
7439-89-6 - Iron - 21400.00
. 7439-92-1. ~| Lead A 80.10
7439-95-4 ‘Magnesium o7 2890.00
i 7439-96-5. Manganese _ - -437.00 | -
7439:97-6 . “Mercury 009! J
7440-02-0. . | Nickel 6830 | I
7440-09-7 “Potassium ' 11080.00 |
7782-49-2 Selenium 0.59 | BJ
| 7440-22-4 o Silver 0.28 | BJ
| 7440-23-5 ... '} Sodium . . 23200 B
-7440-28-0 - " | Thallium 0119 | BJ
7440-62-2 -~ " | Vanadium - 3090 |
7440-66-6 - - 1 Zinc - 59.40

Note: Q= Concentratxon Quallﬁer Qualifier-are (B= Detected value léss than the'Contract Requxred Detectlon Limit; J= Estlmated
concentration due to data validation criteria; R= Rejected Value, U= Undetected value reported at the Instrument Detection Limit),

© >SSL.= Above Soil Screenmg Levels, and BG Above Three Times the Background/ '
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‘Continuation of TABLE 3

TAL Metals Analytlcal Results

"CLP#

PARAMETERS el

Sample - ~ ,
- | Location | CAS Number Analyte Result (mg/kg) | Q ‘Remarks
1A-3-2. MB5B31 | 7429-90-5 . Aluminum 7404.00 C
e -] 7440-36-0 Antimony 0.17 | BJ
7440-38-2 Arsenic - 5.49 '
7440-39-3 Barium . 31.20 |
. | 7440-41-7- Beryllium 035 BJ
| 7440-43-9 Cadmium 0.18 | =
7440-70-2 Calcium ' 3340.00 | . -
| 7440-47-3 Chromium -’ 4460
7440-48-4 Cobalt 7 6.84- )
. | 7440-50-8 Copper " 18.70
| 7439-89-6 Iron- = . o . ~.13900.00 - g -
7439-9241 ! Lead B ©°541.00 | >SSL . -
7439-95-4 - ‘ Magnesium - 2440.00. .
.| 7439-96-5 Manganese 166.00 | 1
. | 7439-97-6 Mercury . C L 0.064] - )
7440-02-0 Nickel - 44.50 I
7440-09-7 Potassium - .762.00
‘| 7782-49-2 Selenium 0.23 | BJ
7440-22-4 Silver -~ 0.02 | BI '
’ 7440-23-5 ‘Sodium . 111.00 B| !
©1-7440-28-0 Thallium 0.10] Bl}
7440-62-2 Vanadium . _ _18.70
' - L - 7440-66-6 | Zinc \ <O T 68.20
A-3-3 ' MB5SB32 | 7429-90-5 Aluminum - -~ 7430.00
' 7440-36-0 Antimony 0.01 ] UJ
“ | 7440-38-2 Arsenic 4,74
7440-39-3 5 Barium- 2230 |- ,
7440-41-7 . ', | Beryllium 030 BI| .
7440-43-9 . | Cadmium “0.10 |- - !
- 7440-70-2 Calcium 1018.00
7440-47-3 | Chromium . 41.80 J
1 7440-48-4 - Cobalt 5.68 |
7440-50-8 Copper’ 33.90
7439-89-6 ron '13300.00 -
7439-92-1 | Lead \ 56.50
- 7439-95-4 Magnesium > . 2370.00
7439-96-5 ‘Manganese - 127.00 | -
v | 7439-97-6 Mercury - 004 )
-| 7440-02-0 | Nickel 28.10 JT
7440-09-7 | Potassium 669.00 | - |
7782-49-2 Selenium - 009 BI]
7440-22-4 Silver ~0.01] BJ
| 7440-23-5 Sodium 83.90 B
7440-28-0 - Thallium _ 0.07 | BJ
7440-62-2° Vanadium . L 1560
- 7440-66-6 Zinc 58.50

‘Note: Q= Concentration Qualifier; Quahﬁer are (B= Detected value less than the Contract Required Detectlo/n Limit; J= Estlmated
concentration due to data validation criteria; R= Rejected Value, U= Undetected value reported at the Instrument Detection lelt)

>SSL Above-Soil Screenmg Levels, and BG= Above Three Times the Background

N
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'Continnatio'ﬁf of TABLE3
" TAL Metals Analytical Results.

CLP#

Sample _— _ PARAMETERS L -
Location | - . . CAS Number Analyte Result (mg/kg) | Q Remarks
G-3-3: MBSB83 | 7429-90-5 Aluminum 6304.00 ’
‘ -7440-36-0 ° Antimony - 0.03
7440-38-2- ‘Arsenic S5T | .
-] 7440-39-3 Barium 2350 | )
1 .7440-41-7 Beryllium - 040 B
7440-43-9 Cadmium 0.13 J
“7440-70-2 Calcium 1120.00 | -
7440-47-3. Chromium - . 4150 J
_7440-48-4 Cobalt. R 628 | J
7440-50-8 Copper 25.70
7439-89-6 Iron L 15100.00 |
| 7439-92-1 ‘| Lead L : L 68.90 J
7439-95-4 | Magnesium ' ©2610.00 :
7439-96-5 ' Manganese - 165.00 I
7439-97-6 Mercury ~0.08 Jr
7440-02-0 Nickel :49.30 ]
7440-09-7 Potassium 816.00 | J
7782-49-2 Selenium . * 0.03-| UJ
7440-22-4 Silver o 0.07] BJ
7440-23-5 Sodium 222.00 | BJ-
7440-28-0; . | Thallium . 0.16 B
:7440-62-2 Vanadium 17.00
: . L 7440-66-6 Zinc . - 57.70 J
A-4-0 | MBSB33 | 7429-90-5 Aluminum 6900.00 | ~ -
- oo | 7440-36-0 Antimony. - 003] BJ|
7440-38-2 Arsenic - 295 -
-7440-39-3 Barium : -~ 81.20
7440-41-7 Beryllium 0.67
: 7440-43-9 Cadmium 025 BJ
7440-70-2 Calcium -.9600.00 | -
7440-47-3 Chromium 7220 J
B 7440-48-4 "Cobalt ~29.20° J
7440-50-8 Copper 35.10 |
7439-89-6 Iron 20800.00 | J
7439-92-1 .© .| Lead P 257.00 |
7439-95-4 | Magnesium i 13100.00
© | 7439-96-5 Manganese ' _520.00
| 7439-97-6 - Mercury .2 0.17 I
7440-02-0 Nickel = , 620.00 J
7440-09-7 Potassium o 1470.00
| 7782:49-2 Selenium ' 0.09-] BJ
7440-22-4 " Silver 0.09 ] BJ )
7440-23-5 Sodium 796.00 | . J ’
7440-28-0 Thallium 034] BJ
. 7440-62-2 ‘Vanadium 15.80° :
| 7440-66-6 Zing R 82.20

Note: Q="Concentration Quallﬁer Qualifier are (B= Detected value less than the Contract Required Detection Limit; J= Estimated _
concentration due to data validation criteria; R= Rejected Value, U= Undetected value reported at the Instrument Detection Limit), S

>SSL Above Soil Screenmg Levels and BG= Above Three Trmes the Background

s
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Continuation of TA‘BLE'3

(” ¢ "TAL Metals Analytical Results o
» . _ .
Sample - | CLP# _ PARAMETERS o )
| Location | -~ | CAS Number Analyte | Result (mg/kg) | Q ‘Remarks
A-4-1 MB5B34 | 7429-90-5 Aluminum 7630.00 -
: | 7440-36-0 Antimony. - - 342 | BIJ
-7440-38-2 Arsenic 6.57
7440-39-3 ! Barium. 311.00
7440-41-7 Beryllium 039 BJ |
7440-43-9 Cadmium _ 1.59 | -
7440-70-2 Calcium 65100.00 .
7440-47-3 | Chromium 53.20 J.
7440-48-4 Cobalt 5.15 |-
7440508 Copper_ 784.00.
7439-89-6 .| Iron, 13200.00 e
N 7439-92-1 Lead . - 26200.00 >SSL & BG
7439-95-4 ‘Magnesium 9920.00 , ' '
7439-96-5 . | Manganese - 746.00 - :
7439-97-6 Mercury. T 043 | T
7440-02-0 " Nickel 2920 - T
7440-09-7 Potassium ~901.00 |
7782-49-2 Selenium 0.63 | BJ
P 7440-22-4 Silver - 0.56 | BJ
: - 7440-23-5 -| Sodium 397.00 B
| 7440-28-0 Thallium . 0.121. BJ
| 7440-62-2 Vanadium 1950 .
L 7440-66-6 Zinc 4 --305.00
L A-42 MB5B35 | 7429-90-5 | Aluminum . 5870.00
, | 7440-36-0 Antimony 3.79 | BJ
7440-38-2 Arsenic . 14,90
7440-39-3 Barium 667.00 -
7440-41-7 | Beryllium _ 017 BJ
| 7440-43-9- 1 -Cadmium 2 2.45 '
| 7440-70-2 Calcium - 91300.00
7440-47-3 | Chromium .. ’ 19.40 |© ‘)
7440-48-4 Cobalt ~ 4.76 -
7440-50-8 Copper 102.00
7439-89-6 Iron 9920.00 -
7439-92-1 Lead 62700.00 | >SSL & BG,
‘ 7439-95-4 | Magnesium 5740.00 I :
7439-96-5 - - Marnganese 1300.00
7439-97-6 - . . - | Mercury 0.53 J
7440-02-0 .| Nickel 32.00 J
. 7440-09-7 Potassium 763.00 |
7782-49-2 Selenium 0:67 | 'BJ
7440-22-4 Silver 131 BJ
7440-23-5 - Sodium . 477.00 B
7440-28-0 ¢ Thallium 0.16| BIJ o
7440-62-2 Vanadium® 1220
7440-66-6 Zing. 275.00

Note: Q—Concentratron Qualifier; Quahﬁer are (B= Detected value less than the Contract Required Detection Limit; J= Estlmated

|

concentration due to data validation criteria; R= Rejected Value, U= Undetected value reported at the Instrument Detectlon Limit),
>SSL = Above Soil Screemng Levels and BG= Above Three Tlmcs the Background .

e
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. Cdntlnﬁatldn of TABLE 3
TAL Metals Analytlcal Results

. ‘Samplé

CLP#

PARAMETERS , o .
| Location - CAS Number Analyte Result (mg/kg) | Q Remarks
A-4-3 - MB5B36 | 7429-90-5 . Aluminum ~ 182000 | :
- | 7440-36-0 Antimony ' 543 | BJ
7440-38-2 | Arsenic 6.90
7440-39-3 Barium 1150.00. -
7440-41-7 Beryllium ~.0.07 | BJ
7440-43-9 Cadmium 2.67 '
7440-70-2° Calcium - - 175000.00 .
7440-47-3 Chromium 12500 )
7440-48-4 Cobalt 267
7440-50-8 . Copper -109.00
7439-89-6 Iron 6270.00 o : B
7439-92-1 Lead 105000.00 >SSL & BG -
- 7439-95-4- Magnesium - 2820.00. ' ‘
7439-96-5 ‘Manganese 2290.00
.1 7439-97-6 - Mercury .~ 0.96 J
" 7440-02-0 - Nickel . 6.09 | J .
7440-09-7 Potassium 557.00-
7782-49-2 . Selenium 0.80 | BJ|-
7440-22-4 - Silver .- . 205| BJ
7440-23-5 " | Sodium 394.00 | B
7440-28-0 Thallium 0.53 1 BIJ
7440-62-2 . Vanadium. - 2.83 '
: T 7440-66-6 Zinc - 142.00
- | A-5-0 | MB5B37 | 7429-90-5 Aluminum 7804.00 | -
C ) 7440-36-0 Antimony 0.54 | BJ
7440-38-2 . Arsenic - 9.59
1. 7440-39-3 | Barium 184.00
- | 7440-41-7 . ‘Beryllium -0.75
1 7440-43-9 Cadmium - 111 J
| 7440-70-2 Calcium- - 44700.00
7440-47-3 - | Chromium 86.60 | ]
7440-48-4 . .Cobalt . . 15.60 J
7440-50-8 Copper . 7240 |
7439-89-6 - Iron. = 17600.00 J :
71 7439-92-1 Lead - 8005.00 | >SSL & BG .
1 7439-95-4 . Magnesium 11200.00
7439-96-5 Manganese. 443.00 .
7439-97-6 Mercury. “0.59 1 I
7440-02-0 Nickel 1 248.00 J|
7440-09-7 Potassium 1220.00
7782-49-2 Selenium. =~ | 037 | BIJ
- 7440-22-4- Silver . 044 BJ.
7440-23-5 Sodium ©528.00 ). J
7440-28-0 Thallium . 0.54| BJ
7440-62-2 Vanadium 23.30
7440-66-6 ' - Zinc 335.00

“Note: Q= Concentratlon Quahfer Qualifier are (B— Detected value less than the Contract Required Detection Limit; J Estimated
concentration due to data validation criteria; R=Rejected Value, U= Undetected value reported at the Instrument Detection L1m1t)

' >SSL = Above Soil Screening Levels, and BG Above Three Times the Background .
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- TAL Metals Analytical Results

Continuation of TABLE 3

Sample

CLP#

- PARAMETERS . R
-Location | "CAS Number Analyte -Result (mg/kg) | Q - Remarks
‘A-5-1. MBS5B38 . | 7429-90-5 Aluminum B - 8830.00 | -
- .| 7440-36-0 Antimony 453 | BJ
7440-38-2 - -| Arsenic 7.86 | :
. 7440-39-3 - Barium -360.00 | -
© | 7440-41-7 Beryllium 042 . BJ| ™
7440-43-9 Cadmium S - 1.73
7440-70-2. | Calcium - - 49700.00
7440-47-3 | Chromium - ' 33.60 J
“7440-48-4 - .| Cobalt 11.20 |
7440-50-8 ; Copper 317.00
| 7439-89-6 . ' |Iron . . _17500.00 , '
7439-92-1 i | Lead 28500.00" >SSL & BG
7439-95-4 Magnesium 8709.00 R :
7439-96-5 Manganese - 850.00
7439-97-6 Mercury 0531 J
N 7440-02-0 Nickel :72.90 J|
'7440-09-7 Potassium - 1038.00 |-
7782-49-2 -Selenium .0.76.} BJ
7440-22-4 Silver 0.84.1 BJ
7440-23-5 - ‘| Sodium 370,001 . B
7440-28-0 Thallium 0.16| Bl|
7440-62-2 Vanadium - . . 2280
B 7440-66-6 . Zinc 636.00
G-5-1 -MB5B84 7429-90-5 . "Aluminum 6830.00 :
' -~ | 7440-36-0 - | Antimony - '5.10 B
| 7440-38-2 Arsenic 7.71 .
7440-39-3 .~ | Barium 471.00 J |
| 7440-41-7 - } "Beryllium 0.56 B
| 7440-43-9 Cadmium ° 1.98 J
7440-70-2 . Calcium - ©62700.00
7440-47-3 Chromium - 36.40 J|
7440-48-4 Cobalt 9.51 J
7420-50-8 Copper___ 330.00 |
| 7439-89-6 : Iron 16100.00 |- : L
-1 7439-92-1 . .. |'Lead .. 31400.00 J | >SSL & BG
-~ | 7439-95-4.. | Magnesium 10100.00
7439-96-5 - Manganese: 83000 T
r 7439-97-6 . . | Mercury - 066} .1 “
' - | 7440-02-0 Nickel . .119.00 J
7440-09-7 | Potassium . 1160.00, I
7782-49-2 Selenium 0.77 | U]
7440-22-4 | Silver . - - ( 0.96 | BJ
7440-23-5 Sodium 628.00 Ji ,2
-7440-28-0 “Thallium 045 B
7440-62-2 Vanadium 2370 |
7440-66-6 Zinc’ 673.00 J

: Note Q Concentratlon Quallﬁer Qualifier are (B= Detected value less than the Contract Required Detection Limit; J= Estimated

concentration due to data validation criteria; R= Rejected Value, U= Undetectéd value reported at the Instrument: Detectlon Limit),

. >S88L= Above Soil Screening Levels, and BG= Ab6ve Three Times the Background
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Contm'uatl(')n".of TABLE 3 -

TAL Metals Analytlcal Results N
Sample ,CLP# h PARAMETERS . o
-| Location |- - CAS Number . Analyte Result (mg/kg) | Q| Remarks
'A-5-2 | MB5B39 | 7429-90-5 Aluminum - 8260.00 | o
. ' 7440-36-0 Antimony’ - 046 BJ |-
| 7440-38-2 - rArsenic 13.40 .
7440-39-3 Barium v 390.00 |.
.| 7440-41-7 - Beryllium - 060 J
- 7440-43-9 Cadmium - : 1.17.
7440-70-2° | Calcium . ) 38700.00 3
7440-47-3 Chromium 21.60 J
7440-48-4 . | Cobalt C 824
| 7440-50-8 - | Copper ' 55.90..
7439-89-6 . Iron "~ 17500.00 R
7439-92-1- "Lead - 3440.00 | >SSL & BG
7439-95-4 ‘Magnesium - 4080.00 | :
-7439-96-5 ‘Manganese - 256.00
7439-97-6 - | Mercury 035 Ji
.7440-02-0 ~.| Nickel ©26.40 J
7440-09-7 | Potassium - ~1050.00
7782-49-2 " | Selenium v 075 BJ
7440-22-4 Silver 0.22 | BJ
7440-23-5 _Sodium 286.00 | BJ.
7440-28-0 Thallium - 018 | BJ
7440-62-2 - Vanadium 23.80
T - 7440-66-6 Zine - 417.00
A-5-3. ‘MB5B40 | 7429-90-5 1 ‘Aluminum 3890.00
B ' .~ | 7440-36-0 Antimony 1070 | J|
7440-38-2 Arsenic C 10407
7440-39-3 ¢ Barium 947.00 | -
7440-41-7 . Beryllium - - 0251 BJ
| 7440-43-9 Cadmium 243
1" 7440-70-2 _Calcium 104000.00
7440-47-3 "Chromium 12.80 J
7440-48-4 ‘Cobalt 4.16
| 7440-50-8 Copper 1264.00
/ 7439-89-6 lIron . - 15800.00 | - '
1.7439-92-1 4 Lead - 90900.00 | | >SSL & BG
7439-95-4 Magnesium 3020.00 - '
7439-96-5 . Manganese 1860.00
7439-97-6 - | Mercury 0.57 J
7440-02-0 Nickel. . 2220 )
7440-09-7 - Potassium 699.00 '
o1 7782-49-2 Selenium 1.28 1 BJ v
~ .| 7440-22-4 | Silver . - 1.71 ] BIJ ‘
7440-23-5 Sodium. 426.00| B
7440-28-0 Thallium 029 | BJ )
-| 7440-62-2 Vanadium ©12.20 1
1 7440-66-6. Zinc 315.00

Note Q= Concentratlon Qualifier; Qualifier are (B= Detected value less than the Contract Required Detection Limit; = Estimated
concentration due’to data validation cntena R= Rejected Value, U= Undetected value reported at the Instrument Detection L1m1t)

- >SSL= Above Soil Screenmg Levels, and BG= Above Three Times the Background

~
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. Continuation of TABLE 3

TAL Metals Analytlcal Results

, Sample

PARAMETERS

CLP# -
Location | - | -CAS Number Analyte ‘Result (mg/kg) .Remarks
7 B-1-0 MB5B41 | 7429-90-5 "Aluminum A 7020.00 : ) '
4 7440-36-0 | Antimony - 0.97 B
7440-38-2 Arsenic ~725 1.
7440-39-3 - Barium 177.00 J h
7440-41-7 Beryllium . 0.52 B
7440-43-9 - "Cadmium 0.63 7
7440-70-2 Calcium 129000.00 | |
7440-47-3 Chromium’ 1900 J 2
7440-48-4 Cobalt 760 | .1
"7440-50-8 Copper 75.30
. 7439-89-6 - Iron - . -~ 16500.00 . a
7439-92-1° ~ Lead 13400.00 | ~ J | >SSL & BG
7439-95-4 ‘| Magnesium " 8740.00 | -
- 7439-96-5 | Manganese 538.00 J
7439-97-6 | Mercury . 027 J
7440-02-0 Nickel 37.00 J
7 1. 7440-09-7 Potassium 951.00 | -J
7782-49-2 | Selenium - 0.03 |- UJ
7440-22-4 Silver . 050 | BJ
7440-23-5 Sodium . -301.00 | BJ
7440-28-0 Thallium r "0.15| B~
7440-62-2 - *Vanadium 2580 J
7440-66-6 - | Zinic ' - 166.00 | v
B-1-1 MB5B42 | 7429-90-5 ~Aluminum ~ 8270.00 | -
' - .| 7440-36-0 Antimony 0.52 | BJ
7440-38-2 ‘| Arsenic 9.71|. -
7440-39-3 Barium 100.00 | .
7440-41-7 - Beryllium 0.57 | :
7440-43-9 ' Cadmium 0.40
7440-70-2 . . . | Calcium . 13400.00 |
7440-47-3 Chromium 16.30 J
7440-48-4 1 Cobalt- 7.53 :
~7440-50-8 - Copper - - 59.10 ‘
7439-89-6 . - | Iron 20400.00
7439-92-1 Lead 8390.00 | >SSL & BG
7439-95-4 Magnesium 4710.00 |
7439-96-5 Manganese . 42000 | - -
7439-97-6 Mercury. 0.14 J
-7440-02-0 " | Nickel 2230 J
| 7440-09-7. .. . | Potassium - 939.00°)
7782-49-2 Selenium 139} BIJ]
7440-22-4 Silver | - 0.28 | BR
- 7440-23-5 Sodium . -315.00 B
7440-28-0 - Thallium 0.38 | BJ .
7440-62-2° : Vanadium : 26.30 B
7440-66-6 Zinc 106.00. |-

Note: Q= Concentratlon Quahﬁer Qualifier are (B= Detected value less than the Contract Required Detection Limit; J Estlmated
concentration due to data validation criteria; R= Rejected Value, U= Undetected value reported at the Instrument Detectlon lelt)

>SSL Above Sml Screenmg Levels, and BG= Above Three Times the Background

BN
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Contlnilzition of TABLE 3 ‘, R

TAL Metals Analy’ucal Results

- Sample,

- CLP# | ‘ : o ‘ PARAMETERS - :
Location | -~ CAS Number Analyte “Result (mg/kg). Remarks . -
B-1-2 MB5B43 | 7429-90-5 | Aluminum ' 7410.00 e
- ’ - .| 7440-36-0 Antimony © 2.82{ BJ
7440-38-2 .. - | Arsenic 47401
" 7440-39-3 - -Barium 290.00 [ . -
7440-41-7 Beryllium - 0.65 J.
7440-43-9 Cadmium 1741 ¢
7440-70-2 . Calcium ° 22900.00 .
7440-47-3 Chromium . - 30.60 J
7440-48-4 ‘Cobalt =~ ‘1140
N 7440-50-8 Copper 189.00
= 7439-89-6 “I.Iron * 17200.00 9 :
7439-92-1 Lead - 13400.00 | ‘| >SSL & BG
7439-95-4 Magnesium _ 8029.00 o
’ 7439-96-5 Manganese . .647.00
7439-97-6" Mercury L 0251 T}
7440-02-0 . Nickel _ 79.40 J.
7440-09-7 Potassium . - 855.00 1 .
7782-49-2 Selenium - . 145 | B
7440-22-4 Silver 0.95 | BR
7440-23-5 - | Sodium - 441.00 B
7440-28-0 - - Thallium 021 | BJ
7440-62-2 | Vanadium 37.60 |
N ~ .| 7440-66-6 - Zing 437.00
B-1-3 MB5B44 - | 7429-90-5 Aluminum 9840.00-f
' - | 7440-36-0-- “Antimony 0.05 | UJ
/ .7440-38-2 ' Arsenic N 495 |
7440-39-3 | Barium -, - 60.10 |
7440-41-7 - Beryllium - 0.70
7440-43-9 . | Cadmium __0.06
7440-70-2 Calcium 10300.00 -
7440-47-3 " | 'Chromium © 30.40 J
7440-48-4 Cobalt 7.50
- 7440-50-8 Copper 13.00
1 7439-89-6 Iron 19700.00
7439-92-1 Lead - 333.00
7439-95-4 Magriesium . -+ 3220.00-
‘| 7439-96-5 Manganese 280.00 :
7439-97-6 - Mercury / 0.09 J
7440-02-0 . Nickel 26.90 J
7440-09-7 , Potassium 1390.00 B
7782-49-2 . Selenium 037| BJ|:
- 7440-22-4 ‘Silver ' -0.07 | BR
7440-23-5 Sodium 393.00| B
7440-28-0 Thallium 0.13 | BJ
7440-62-2 Vanadium- 36.30
7440-66-6 -Zinc 43.80

Note: Q= Concentratlon Quahﬁer Qualifier are (B= Detected value less than the Contract Required Detection Limit; J= Estlmated
concentration due to data validation criteria; R= Rejected Value, U= Undetected value, reported at the Instrument Detection Limit),’

>SSL = Abovc Soil Screening Levels, and BG= Above Three Times.the Background
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. Continuation of TABLE 3 s
TAL Metals Analytical Results

Sample

CLP#

PARAMETERS

| Location - CAS Number "Analyte Result (mg/kg) | Q | ~Remarks -
. |IB-2-0 | MB5B45 | 7429-90-5 .- Aluminum - 4960.00 i
' ‘ 7440-36-0 - Antimony . 023 | BJ
B | 7440-38-2 Arsenic 22751 ]
7440-39-3 .| Barium 5240
7440-41-7 Beryllium 0.35 B
| 7440-43-9 Cadmium -~ 0.17 J1
7440-70-2 Calcium 11500.00 | '
7440-47-3 ‘| Chromium 2470 ]
| 7440-48-4 | Cobalt 798 JI|
7440-50-8 Copper 18.60-| - J.-
7439-89-6 Iron 11600.00 | - B .
| 7439:92-1 - Lead - 456.00{ J|>SSL. .
_ 1 7439-95-4 -} Magnesium - 5830.00 : T
' 7439-96-5 - Manganese 243.00 J
7439-97-6 | Mercury - . - 0.07 J |
7440-02-0 - | Nickel - 92.70. J
7440-09-7 Potassium 87200 -J|.
7782-49-2 -| Selenium. - 0.03 | -UJ
7440-22-4 Silver -~ 0.16 | BJ
7440-23-5. Sodium - 555.00 J
-7440-28-0 Thallium. 0.10 B
' 7440-62-2 ¢ Vanadium 1580 J|
c N | 7440-66-6 Zinc ~70.60° 1
‘B-2-1 MB5B46 .| 7429-90-5 Aluminum - . 6370.00 | -
’ . 1 7440-36-0 . Antimony - 097 | BJ
| 7440-38-2 - Arsenic IR L 292 :
| 7440-39-3 - Barium ' 815.00 | -
. |- 7440-41-7 Beryllium- 0.56 J g
- 7440-43-9 Cadmium -+ - 1.52
" 7440-70-2 Calcium B 54000.00 | -
| 7440-47-3 Chromium . 108.00 | T
9 7440-48-4 Cobalt "74.60 B
| 7440-50-8 Copper 212.00
7439-89-6 Iron ~..-36300.00 | L
7439-92-1 ‘Lead - 69300.00 | -+ | >SSL.& BG
7439954 - _Magnesium 45100.00 [ -
| 7439:96-5 Manganese ~3370.00
7439-97-6 . Mercury 118 J
7440-02-0 - Nickel =~ . 1220.00 J
7440-09-7 Potassium - - 303.00| |
) 7782-49-2 - | Selenium -~ - ~ 0.85| BIJ ,
1 7440-22-4 ;| Silver - . C 1.13 | BR ‘
7440-23-5 g Sodium ' - - 446.00 Bl -
.. 1 7440-28-0 Thallium - - -~ 020 | BIJ
|-7440-62-2 Vanadium 13.10 ' K
T 7440-66-6 Zinc 184.00. '

- .Note: Q= Concentration Quallﬁer Qualifier are (B Detected value less than the Contract Required Detection Limit; J Estimated
‘concentration dué to data validation criteria; R= Rejected Value, U= Undetected value reported at the Instrument Detection. lelt)
>SSL Above Soil Screenmg Levels and BG= Above Three Times the Background .
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 Continuation of TABLE3 - '
 TAL Metals Analy’tlcal Results

Sample | CLP# _ - : , PARAMETERS . s : _
| Location|{ . -~ | CAS Number Analyte Result (mg/kg) | Q Remarks’
- | B-2-2 I MB5B47 | 7429-90-5 - _Aluminum . 2330.00 |
' S 7440-36-0 Antimony " 553| BJ
7440-38-2 Arsenic ~ 521
*7440-39-3 - | Barium -1570.00 | :
7440-41-7 Beryllium - 0.15 |- Bl
7440-43-9 ° Cadmium =~ 3.76 | -
7440-70-2 Calcium 141000.00° |
7440-47-3 . Chromium 1770 |- 1|
7440-48-4. - Cobalt - 8.18 .
-7440-50-8 Copper ' 261.00
7439-89-6 Iron . 10050.00 ‘ '
7439-92-1 Lead - - 145000.00 >SSL & BG -
' 7439-95-4 - | Magnesium - -°14900.00 '
7439-96-5 - Manganese - 3300.00. .
.| 7439-97-6 | Mercury 1351 -]
.| 7440-02-0 | Nickel 118.00° J
7440-09-7 Potassium ~337.00 | .
7782-49-2 Selenium 1.70-| BJ
7440-22-4 Silver . 2.34 | BR 4
7440-23-5 Sodium . 682.00 S
7440-28-0 . Thallium . 024 | BJ |
7440-62-2 Vanadium L 5.58 |
| _ | 7440-66-6 -Zinc ' 191.00
G-2-2 "MB5B82 | 7429-90-5 Aluminum’ 2850.00
' - | 7440-36-0 . Antimony - -11.70f B
7440-38-2 - Arsenic . 449 -
7440-39-3 Barium . 1520.00.] J
7440-41-7 ‘Beryllium ° 027| .B
7440-43-9 Cadmium 3.86 1 1.
7440-70-2 . Calcium .20050.00 |
7440-47-3 Chromium ~26.20 J
7440-48-4 Cobalt -~ . 696 ]
7440-50-8 Copper’ 154.00 L
_ .| 7439-89-6 . Iron 9570.00 ..
. 7439-92-1 Lead 240000.00 J | >SSL & BG
’ 7439-95-4 Magnesium 13500.00 : '
7439-96-5 Manganese - 3080.00 J
7439-97-6 Mercury 1.16 | " J
| 7440-02-0 Nickel . 196.00. J |-
| 7440-09-7. Potassium = - . 568.00. -]
1 7782-49-2 Selenium 0.62| BI|"
7440-22-4° Silver, 7.83 J
7440-23-5 - " Sodium 1160.00 | - J
-| 7440-28-0 - . - Thallium 0.61 B
7440-62-2 - Vanadium - 6.85 '
7440-66-6 Zinc " 24400 | T

Note: Q Concentratlon Qualifier; Qualifier are (B= Detected value less than the Contract Required Detection Limit; J= Estimated
concentration due to data validation criteria; R= Rejected Value, U= Undetected value reported at the Instrumcnt Detectlon Limit),

>SSL = Above Soil Screemng Levels and BG= Above Three Times the Background\




Continuation‘of TABLE 3

TAL Metals Analytlcal Results

Sample"-

| CLP# - PARAMETERS : o
Location ' "CAS Number Analyte Result (mg/kg) | Q |  Remarks
| B-2-3 MB5B48 | 7429-90-5 Aluminum = 2020.00 | . T
o 0| 7440-36-0 Antimony> . 5.47 | BJ
7440-38-2 ‘Arsenic 348 ]
7440-39-3 Barium -1250.00 Il
7440-41-7 Beryllium 0.26 { BIJ
7440-43-9 Cadmium 4.18 J
7440-70-2 Calcium 227000.00. Ji .
- 7440-47-3 Chromium _ 2040 J L
- 7440-48-4 Cobalt 4660.00 J
7440-50-8 Copper . = - 127.00 | " J |-
7439-89-6 JJron 6790.00 J o :
|.7439-92-1 Lead 160000.00 ~J | >SSL & BG
7439-95-4 Magnesium - 9960.00 | - J| = B
7439-96-5 Manganese ~4380.00 I
7439-97-6 ‘Mercury 118 ¢ J |
. 7440-02-0 Nickel 91.60 J I
. 7440-09-7 Potassium 276.00 J
7782-49-2 Selenium 089 | BJ
7440-22-4 | Silver - _ 3.83| BJ| .
7440-23-5. - | Sodium . > .~ 739.00| )
7440-28-0 - Thallium 062 Bl
7440-62-2 ' Vanadium 453 T
. » : 7440-66-6 Zinc - 206.00| "J|
B-3-0 . ‘MB5B49 .| 7429-90-5 Aluminum 4980.00 | - |
- .| 7440-36-0 Antimony 0.41 | BJ
| 7440-38-2 - Arsenic 347 J
‘| 7440-39-3 Barium. 66.40 J
7440-41-7° ' | Beryllium 055 B
7440-43-9 ' Cadmium 024 . J
7440-70-2 Calcium 7320.00 .
| 7440-47-3 - Chromium - 1860 J
| 7440-48-4 Cobalt 6.97 I
7440-50-8 Copper 2730 . J
- | 7439-89-6 | Iron -11900.00 | '
~ | 7439-92-1 . | Lead 319.00 J
7439-95-4 Magnesium 4204.00 -
7439-96-5 Manganese 253.00
7439-97-6 .| Mercury .0.07 J
7440-02-0 . . |"Nickel - 5250 - J
" | 7440-09-7 /| Potassium 1005.00 J
| 7782-49-2 . | Selenium 0.03 | UJ
7440-22-4 Silver 021 BJ ’
7440-23-5 .| Sodium 1404.00 | BJ
-] 7440-28-0 | Thallium 011} B
| 7440-62-2 | Vanadium - 119.30 J
| 7440-66-6 Zinc 102.00

.Note Q= Concentratlon Qualifier; Qualifier are (B= Detected value less than the Contract Required Detection Limit; J= Estimated
concentration due to data validation criteria; R= Rejected Value, U= Undetected value reported at the Instrument Detectlon L1m1t)

>SSL = Above Soil Screenmg Levels, and BG Above Three Times the Background
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Continuation of TABLE 3

- TAL Metals Analytlcal Results

Sainple

.1

CLP# - o _ PARAMETERS o
'| Location . | CASNumber Analyte " Result (mg/kg) | Remarks
B-3-1 MB5B50 | 7429-90-5 _ Aluminum’ ' 711000 | T | '
' ' 7440-36-0 - . Antimony ~1.07 | BI|
7440-38-2 | Arsenic . 6.80 J
7440-39-3 Barium 207.00 |
7440-41-7 Beryllium 050 | BJ
7440-43-9 ‘| Cadmium -1.20 I
. - 7440-70-2 " | Calcium 53080.00 |
. 7440-47-3 Chromium . 26.20
7440-48-4 Cobalt =~ - -~ (7.88
7440-50-8 Coppér - 80.40
7439-89-6 - - | Iron 13600.00 .
7439-92-1 v | Lead ~10300.00. J| >SSL & BG
| 7439-95-4 | Magnesium 17600.00 R
7439-96-5 - Manganese - 448.00 J
7439-97-6 Mercury . 0.65
_ 7440-02-0 Nickel 113.00 J
1 7440-09-7 - | Potassium 873.00 | -
7782-49-2° Selenium =~ _ 0.72 B
-7440-22-4 Silver ooy 0.46 | -BJ
7440-23-5 Sodium ", .430.00 | BJ
7440-28-0 Thallium 0.22 | BJ
- 7440-62-2 Vanadium 20.20 ]
o . 7440-66-6 . | Zinc 322.00 Jy
B-3-2 -~ | MB5B51 | 7429-90-5 + Aluminum - 4740.00 ] . J
7440-36-0 |_Antimony 6.24°| BJ
7440-38-2 Arsenic 6.79 | ]
7440-39-3 Barium 1480.00 | . -
7440-41-7 Beryllium 0.52 J
-7440-43-9 Cadmium 31 T
7440-70-2 Calcium 150000.00
7440-47-3 .| Chromium ~ 28.60
7440-48-4 Cobalt "~ 16.00
7440-50-8 , Copper - 160.00 | - J |
7439-89-6 Iron 16400.00 e 3
7439-92-1 | Lead ~123000.00 J | >SSL & BG
- | 7439-95-4 Magnesium 13600.00
| 7439-96-5 - . Manganese ~4020.00 Il
7439-97-6 Mercury 0.84 ’ ,
7440-02-0 | Nickel 490.00 J "
7440-09-7 - | Potassium 589.00 |
7782-49-2 - Selenium 1.37 B
7440-22-4 Silver 4.17 | ‘BJ
7440-23-5 1 Sodium 690.00 | . J.
.| 7440-28-0 | Thallium 0.60 | BJ
| 7440-62-2 Vanadium 11.80 J
7440-66-6 Zinc 243.00 J.

Note: Q= Concentration Qualifier; Qualifier-are (B Detected value less than the Contract Required Detection Limit; J= Estimated
concentration due to data validation criteria; R= Rejected Value, U= Undetected value reported at the Instrument Detection Limit),

.>SSL = Above Soil Screenmg Levels, a.nd BG= Above Three Tlmes the Background
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. Continuation of TABLE 3
- TAL Metals Analytical Results

-Sample

‘CLP#

PARAMETERS -

Location CAS Number | Analyte  Result (mg/kg) | Q| = Remarks
B-3-3 - | MB5B52 | 7429-90-5 | Aluminum. ) " 5470.00 J|
' 7440-36-0 Antimony 7.00 J
7440-38-2 Arsenic- . 15:00 J
'|.7440-39-3 Barium 1280.00
7440-41-7 Beryllium 116 -]
7440-43-9 Cadmium .2.76 J
7440-70-2 Calcium 171000.00
7440-47-3 Chromium 22.80
7440-48-4 | Cobalt. 1 6.48
7440-50-8 | Copper 245.00 J
7439-89-6 Iron 11900.00 . ‘
7439-92-1 Lead . 100700.00 | J | >SSL & BG
7439-95-4 " ‘Magnesium 6090.00 | . . 3
7439-96-5 - | Manganese 7900.00 | J
7439-97-6 - ‘Mercury 142 '
7440-02-0 "Nickel - 302.00 J
7440-09-7 .Potassium 735.00 '
7782-49-2 Selenium o 2.02 B
, 7440-22-4 Silver / - 303] BI|
. 7440-23-5 - |'Sodium ©.921.00 J
' 7440-28-0 ‘Thallium 0311 BIJ
- 7440-62-2 ! ‘Vanadium 7.71 J :
o . | 7440-66-6 . Zinc 180.00 | T !
B-4-0 | MBSBS53 7429-90-5 Aluminum -13500.00 ,
o -1 7440-36-0 | Antimony 036 | BJ
7440-38-2. Arsenic 397 . J
.7440-39-3 . Barium 70.40 J
7440-41-7 Beryllium - ~0.60 B
7440-43-9 Cadniium 0.27 J
7440-70-2 .| Calcium - 15200.00 | .
7440-47-3 | Chromium. 59.20 Il
’ 7440-48-4 . | Cobalt 1 23.30 J
| 7440-50-8 K Copper 3240 Il
7439-89-6 dron 17200.00 .
7439-92-1 Lead: 538.00 | J|>SSL .
L 7439-95-4 Magnesium 13500.00 |1 i
| 7439-96-5 Manganese 347.00 | J v
7439-97-6 | Mercury 0.08 J.
7440-02-0 Nickel 317.00 | I
1.7440-09-7 | Potassium 1550.00 | - J
7782-49-2° - Selenium =~ - c 011 | UJ
7440-22-4 Silver __021| BJ
7440-23-5 Sodium 3401.00 | J
7440-28-0 Thallium’ 0.17 . B
7440-62-2" Vanadium 2410 |- J
7440-66-6 Zinc 101.00

. Note: Q= Concentration Qualifier; Qualifier are (B% Detected value less than the Contract Required Detection Limit; J= Estimated .
concentration due to data validation criteria; R= Rejected Value, U= Undetected value reported at the Instrument Detection Limit),
>SSL = Above Soil Screening Levels, and BG= Above Three Times the Background. '

R :
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~  Continuation of TABLE 3
- TAL Metals Analytical Results

4 | Sample

, PARAMETERS

CLP# . -
Location B CAS Number ' Analyte - . | Result (mg/kg) | Remarks
B-4-1 MB5B54 - |- 7429-90-5 " Aluminum ' ~7042.00 J '
e ' ' 7440-36-0 Antimony ' ‘ 1371 BJ
7440-38-2 Arsenic L5310 I
7440-39-3 Barium- -236.00
7440-41-7 Beryllium - 0.45 |. BJ
7440-43-9 Cadmium ° 1411 ]
7440-70-2 Calctum .49900.00
| 7440-47-3 Chromium . ' 15.20
7440-48-4 Cobalt - 5.61
7440-50-8 ° - .| Copper . 9460 |- T
7439-89-6 Iron. ~12500.00
7439-92-1 Lead - '17300.00 J | >SSL & BG-
1.7439-95-4 Magnesium . 8940.00- | - '
7439-96-5 - ' Manganese 505.00 © )
7439-97-6 Mercury 0.46 :
7440-02-0 ‘Nickel 43.90 J
- | 7440-09-7 " Potassium - 1980.00 :
| 7782-49-2 Selenium 023 B
7440-22-4 | Silver . 0.56 | BJ
7440-23-5 | -Sodium 410.00 | BIJ
7440-28-0 Thallium . 0.13 | BJ.
" 7440-62-2 ‘Vanadium 1890 | J
L : 7440-66-6 Zine: 376.00 J
B-4-2. MB5B55 | 7429-90-5 Aluminum 7550.00 | J
' - . | 7440-36-0 _Antimony 0.77 1 BJ
7440-38-2 - | Arsenic 627 1]
-| 7440-39-3 Barium. -181.00 T
7440-41-7 . Beryllium 0514 )
c. 7440-43-9 Cadmium - 2.25 J
| 7440-70-2 Calcium 81100.00°| -
7440-47-3 Chromium" - © 2240 |
7440-48-4 Cobalt’ . '5.46.
7440-50-8 - Copper 118.00 JI -
7439-89-6 Iron 1270000 { .. |
7439-92-1 Lead - 8870.00 | - J | >SSL & BG
-7439-95-4 . Magnesium. - 8840.00
7439-96-5 Manganese . 365.00{ . ]
. | 7439-97-6 | Mercury 055 -
© | 7440-02-0 ‘Nickel <4150 )
| 7440-09-7 Potassium 1020.00 |
| 7782-49-2 ‘| Selenium: . 020 | B.
7440-22-4 | Silver - ' 033 BIJ
7440-23-5 Sodium 440.00 | BJ
7440-28-0. Thallium - 0.11] Bl
7440-62-2° - - | Vanadium - 21.20 J
7440-66-6 Zinc '560.00 I

Note Q= Concentratlon Quallﬁcr Qualifier are (B Detected value less than the Contract Required Detection Limit; J= Estlmated
" concentration due to, data validation criteria; R= Rejécted Value, U= Undetected value reported at the lnstrument Detection. lelt)

>SSL ‘Above Soil Screenmg Levels, and BG= Above Three: Tlmcs the Background
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_Continuation of TABLE 3
TAL Metals Analytical Results . - -

PARAMETERS

Sample | CLP# o !
“Location | CAS Number Analyte: . .| Result (mg/kg) | Q | TRemarks
B-4-3 ¢ MB5B56 7429-90-5 "Aluminum ’ "~ -6880.00 -J '
k i 7440-36-0 -| Antimony B ' 1.09| BJ
) 7440-38-2 A-Arsenic . | - 4.69 J
7440-39-3 - Barium ' 1 236.00 :
7440-41-7 - Beryllium - 040 | BJ |
-.1.7440-43-9 . -+ - | Cadmium ' o " 1.82 J
7440-70-2 Calcium ' ' 75500.00
7440-47-3 Chromium B _ . 35.00
7440-48-4 Cobalt C - L 5.10
7440-50-8 Copper - ' . 94.00 | °J
7439-89-6 Iron - ' ' 13600.00 O ‘ C
A 7439-92-1 Lead N 7 18400.00 | J | >SSL & BG-.
' 7439-95-4. Magnesium . - ’ 582000 - o
- | 7439-96-5 - Manganese . -~ 50300 Ji
g - 7439-97-6 | Mercury o N 0.67
-1 7440-02-0 - - Nickel : ‘ ' 57.60 J
| 7440-09-7 Potassium o 115000 | - -
7782-49-2 Selenium . - . 1.13 B
7440-22-4 1 Silver - : 048 | BJ
7440-23-5 - - ‘Sodium . - » ' - 575.00 J
. 7440-28-0 *| Thallium - 1 - . 049] BJ|
7440-62-2 Vanadium = | = ~19.00 J
1. : 7440-66-6 | Zinc - | o - 408.00 . J
C-1-0 - MB5B57 | 7429-90-5 - Aluminum___- _ 6200.00
T ' 7440-36-0 Antimony | ' ' . 1.50 | BI}-
7440-38-2. Arsenic - 5 - .6.83| J
7440-39-3 Barium. ) 171.00.| -J
7440-41-7 " | Beryllium ' { ' 038| ‘B
7440-43-9 Cadrium : ~0.80 J
1 7440-70-2 Calcium B T 28100.00 ]
© | 7440-47-3 Chromium -~ ' 15.80 I
7440-48-4 Cobalt " - | 655
"7440-50-8 Copper — 148.00 | J
-7439-89-6 Iron -~ ' - . .14000.00 | -
7439-92-1 Lead o - ' 11500.00 J| >SSL & BG
7439-95-4 | Magnesium - - -~ 7060.00 ’ I
7439-96-5 Manganese = , 43500 | . J
7439-97-6 Mercury . 022 J
-7440-02-0 ‘Nickel -~ 3200 J
7440-09-7. . Potassium - . 86400 J
\ | 7782-49-2 Selenium R 0.02] UJ
| 7440-22-4 - Silver. . .« ' - 0.55| BJ
. | 7440-23-5 Sodium N © 387.00| BJ
| 7440-28-0 Thalium  ° ' ' . 015} B
) 7440-62-2 - Vanadium = : - 21.20 J
7440-66-6 Zinc - 0 . 28200 |

Note: Q— Concentratlon Quahﬂer Qualifier are (B=* Detected value less than the Contract Required Detection Limit; J= Estlmated
concentration due to data validation criteria; R= Rejected Value, U= Undetected value reported at the lnstrument Detectlon Limit), .

" - >8SL = Above Soil Screenmg Levels and BG= Above Three Tlmes the Background




Continuation of TABLE 3 -

- TAL Metals Analytlcal Results |

Sample | CLP# - ‘ PARAMETERS _ S
Location | CAS Number Analyte " Result (mg/kg) | Q Remarks
C-1-1 MB5B58 | 7429-90-5 Aluminum ' . 5670.00 | ] '
. 7440-36-0 - ‘| Antimony 231 BJ].
7440-38-2 . Arsenic 9.55 Il
~7440-39-3 Barium' - 205.00 '
| 7440-41-7 Beryllium. 042 | BJ
7440-43-9 Cadmium 0.84. J
e 7440-70-2 Calcium 66200.00
7440-47-3 .- Chromium 1440
| 7440-48-4 - Cobalt 7171
7440-50-8 | Copper - - 146.00 J
-7439-89-6 Iron - 14600.00 | . |- ‘
7439-92-1 . |1Lead 12500.00 J | >SSL & BG
- 7439-95-4 Magnesium 30900.00 | - '
7439-96-5 Manganese 498.00 | . J
7439-97-6 Merciry 0.24
“7440-02-0 Nickel : 5534 I
7440-09-7 Potassium - N 0650.00
| 7782-49-2. - Selenium " 0.41 B
7440-22-4 Silver 0.50 | BJ
7440-23-5 Sodium : 293.00 | BJ -
7440-28-0 Thallium = . 0.15| BJ
7440-62-2 Vanadium 2070 | )
: 7440-66-6 ° ‘| Zinc ' 234.00 Ji
C-1-2 | MB5B59 | 7429-90-5 . Aluminum - 8050.00 | J
: - | 7440-36-0 Antimony 7151 J1
7440-38-2 A Arsenic 9.54" J
7440-39-3 -~ | Barium. 457.00 | -
7440-41-7 Beryllium ~ 0.58 J
7440-43-9 Cadmium , 1.93 J
7440-70-2 ‘| Calcium . - 43600.00
7440-47-3 Chromium 21.10] §
7440-48-4 Cobalt 7.18 ]
7440-50-8 Copper i 1480.00 | J
7439-89-6 Iron ~28900.00 .
| 7439-92-1 Lead 31300.00 J | >SSL & BG -
7439-95-4 - Magnesium 4130.00 | | -
7439-96-5 Manganeése ' 847.00 J.
7439-97-6 ‘Mercury - 0.31.
7440-02-0 - Nickel - 43104 )
7440-09-7 . Potassium - 780.00- - -
| 7782-49-2 Selenium - ~ 0731 B
7440-22-4 Silver - 098 | BJ
7440-23-5 | Sodium e 278.00 | BJ
7440-28-0 Thallium 0.20 | BJ
7440-62-2 'Vanadium . 259041 I
7440-66-6 Zinc 3200.00 Il

- Note: Q= Concentration Qualifier; Qualifier are (B Detected value less than the Contract Required Detection Limit; J= Estiniated
concentration due to data validation criteria; R= Rejected Value, U= Undetected value reported at the lnstrument Detection Limiit),

>SSL Above Sonl Screenmg Levels, and BG= Above Three Times the Background.




Continuationof.TABLE.’» ‘

TAL Metals Analytical Results

| Sample

TCLP#

PARAMETERS

Location| - | . CAS Number " Analyte Result (mg/kg) | Q|  Remarks
C-1-3 |'MBS5B60 7429-90-5 " | Aluminum ' 9880.00 J
» , | 7440-36-0 | Antimony .~ 9.44 J
7440-38-2° | Arsenic . . 6.04 J
7440-39-3 Barium - - 527.00 |
7440-41-7 Beryllium 070 -J|
-7440-43-9 Cadmium 177 1
7440-70-2 Calcium 40100.00 -
7440-47-3 . Chromium 17.40
"7440-48-4 /Cobalt. 8.39 |
7440-50-8 - . Copper 981.00 J| -
7439-89-6 . Iron - 22600.00 .
7439-92-1 "Lead 38000.00 J{>SSL & BG -
7439-95-4. Magnesium 4290.00 . - :
7439-96-5 ‘| Manganese 946.00 | - J |
| 7439-97-6 - Mercury. - 0.26
| 7440-02-0 . Nickel . 53.30 J
7440-09-7 . Potassium -1038.00 | =
-7782-49-2 Selenium 070 ‘B
7440-22-4 1 Silver 1.04 i BJ
7440-23-5 Sodium -314.00 | BJ
7440-28-0 | Thallium - 020 BJ
] 7440-62-2 Vanadium . 23.60 ]
. : -| 7440-66-6 Zinc ' 2090.00 J
| C-2-0 MBS5B61 | 7429-90-5 Aluminum 4280.00 | . | .
1 v . .| 7440-36-0 Antimony ~0.05| BI|"
7440-38-2 | Arsenic ] 195 T
- 7440-39-3 Barium -45.90 J I
7440-41-7 ‘Beryllium <037 B |
7440-43-9 Cadmium - - 0.15 J
7440-70-2 Calcium - 3850.00 -
7440-47-3 - | Chromium - - '15.60 J
7440-48-4 | Cobalt 7321 T
‘ 7440-50-8 /. - | Copper 1580 J
7439-89-6 - Iron B 9960.00 |
7439-92-1 | Lead 022700 T
7439-95-4 .Magnesium .3500.00 | '
| 7439-96-5 Manganese 1268.001 . J
7439-97-6 Mercury 0.05 J
7440-02-0 Nickel 7160 [ - J
| 7440-09-7 -| Potassium - 822.00| J
7782-49-2 Selenium - 0.03 ] U] '
7440-22-4 Silver 0.13| BJ: '
. 7440-23-5 Sodium . '352.00 | BJ
7440-28-0 ‘| Thallium - 0.10 B
7440-62-2 Vanadium 1390 J
N 7440-66-6 Zinc - : . 58.10

Note: Q= Coricentration Qualifier; Qualifier are (B= Detected value less than the Contract Required Detection Limit; J= Estimated -
concentration due to data validation criteria; R= Rejected Value, U= Undetected value reported at the Instrument Detgction Limit),

>SSL = Above Soil-Screening Levels, and BG= Above Three Times the Background.

[y
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Contmuatlon of TABLE 3

TAL Metals Analytlcal Results .

Sample | CLP# N - PARAMETERS -
Location | .= CAS Number _ Analyte _ Result(mg/kg) | Q|  Remarks
| C-2-1- - { MB5B62 | 7429-90-5 Aluminum . 3230.00 | J| ‘
' e - | 7440-36-0 Antimony 13.30.. J.
7440-38-2 . Arsenic ~ 8.69 J
7440-39-3 | Barium - - 161000 | J
| 7440-41-7 " | Beryllium 042| B
7440-43-9 Cadmium - 4.80 J
| 7440-70-2 Calcium. - 18800.00 J
7440-47-3 Chromium / 1920 | ~J
7440-48-4 Cobalt _5.06] T
7440-50-8 - | Copper 1130.00 | 'J
7439-89-6 Iron- 17300.00 Jl. I
. 7439-92-1 ‘| Lead 148000.00 J ' >SSL & BG
7439-95-4 Magnesium 5020.00.] . J ' '
) » .| 7439-96-5 Manganese 3720.00 J
| .7439-97-6 -Mercury 0791 ]
’ 7440-02-0 Nickel 86.60 | J
7440-09-7 | Potassium - - 516.00. -]
-7782-49-2 Selenium 1.12 | BJ|
7440-22-4 - -Silver . 71741 BI
7440-23-5 Sodium - 823.00 | - J
7440-28-0. - Thallium 0.44| BIJ
7440-62-2 - Vanadium' 1050 J
: . | 7440-66-6 . Zing - . 227.00 )
C-2-2 MB5B63 | 7429-90-5 | -Aluminum _ -1880.00 J
' ‘ 7440-36-0 - | Antimony '8.47 4]
7440-38-2 Arsenic . 572 ]
7440-39-3 Barium 1550.00
7440-41-7. - | Beryllium 0:25 | BI
7440-43-9 Cadmium 1546 J
7440-70-2 - Calcium 192000.00 |~
7440-47-3 | Chromium - 21.50 !
7440-48-4 | Cobalt 442
‘| 7440-50-8 - Copper . 145.00 ]
7439-89-6 Iron .7600.00 . -
.7439-92-1 Lead 136000.00 | “- J | >SSL & BG
7439-95-4 Magnesium . 2960.00 L. '
7439-96-5 Manganese - 4120.00 J
7439-97-6 Mercury . ‘ 042 -
| 7440-02-0 | Nickel . 188.00 J
- | 7440-09-7 - | Potassium . 332.00 .
) | 7782-49-2 Selenium - . 0.78 B
7440-22-4 . Silver 454 | BJ| )
7440-23-5 | Sodium . 618.00 | J
7440-28-0 Thallium 062 | BIJ
7440-62-2 .| 'Vanadium 3.784 ]
7440-66-6 - | Zinc ' 23000 | - J

Note: Q= Concentration Quallﬁer Qualifier.are (B= Detected valué less than the Contract Required Detection Limit; J= Estimated

concentration due to data validation criteria; R= Rejected Value, U= Undetected value- reponed at the Instrument Detection Limit)
>SSL Above Soil Scrcemng Levels, and BG="Above Three Times the Background

3T

s




Continuation of TABLE 3 .- -
TAL Metals Analytical Results -

Sample

PARAMETERS

‘ CLP# . - S
Location "CAS Number Analyte. Result (mg/kg) | - Q |  Remarks
4C-2-3 MB5B64 - 7429-90-5 Aluminum 1809.00 J I
' ‘| 7440-36-0 Antimony 9.08 J-
| 7440-38-2 Arsenic . 5.90 J
7440-39-3 Barium 1580.00 J
7440-41-7 Beryllium 026 | BI|
7440-43-9 Cadmium - 521 J
7440-70-2 - Calcium . - 282000.00 | .°J
7440-47-3 .Chromium 13.90 J
| 7440-48-4 Cobalt 3.87 J[
| 7440-50-8 Copper 153.00 J
7439-89-6 Iron 6300.00 J : o
7439-92-1 Lead - 134000.00 | * J | >SSL & BG -
_ 1-7439-95-4 | Magnesium 4180.00 Il
/ 7439-96-5 - - |.Manganese 4660.00 | - J,
7439-97-6 | Mercury 084 I
7440-02-0 Nickel 54.60 J
7440-09-7 Potassium 437.00 | T
. 7782-49-2° Selenium . 0.79 ] BIJ
- 7440-22-4 Silver -4.51 ] BJ
- 7440-23-5 Sodium 837.00 | J
7440-28-0 | . Thallium 0.75| BJ
7440-62-2 | Vanadium’ .. 3.93 J
- - 7440-66-6 - .| Zin¢ 206.00- J
C-3-0 - ‘MBSB65 | 7429-90-5 Aluminum 4770.00 B
) | 7440-36-0 Antimony 0.20 B
- 7440-38-2 Arsenic 2.70 ] .
7440-39-3 - "Barium 84.50 | )
7440-41-7 Beryllium - 034] B
< . 7440-43-9 Cadmium 1.83 J
. 7440-70-2 . . Calcium 6940.00 ‘
7440-47-3 | | Chromjum _ 2320 J
7440-48-4 "| Cobalt . 8.38 J|
| 7440-50-8 | Copper . 22,60
"7439-89-6 | Iron 12100.00 | .
.| 7439-92-1 | Lead . 471.00 J|>SSL .
| 7439-95-4 Magnesium - 7240.00 | = | "
7439-96-5 Manganese - . 22800 J
7439-97-6 Mercury: o 012} - J
7440-02-0 Nickel - - . 9980 | I |
[ 7440-09-7 - Potassium 1160.00 | J
L 7782-49-2 Selenium ' 0.03| U |
-1 7440-22-4 Silver - 0.17 | BJ
7440-23-5- Sodium 504.00 | J
| 7440-28-0 | Thallium 0.10 B
7440-62-2 | Vanadium . 16.45 -
7440-66-6 Zinc ° 94.00 Il

Note:-Q= Concentration Quallﬁer Qualifier are (B Detected value less than the Contract Required Detection Limit; J= Estimated
concentration due to data validation critéria; R= Rejected Value, U= Undetected value reported at the Instrument Detection Limit),

>SSL= Above Sonl Screenmg Levels and BG= Above Thrce Times the Background.
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Coﬁtmuatlorr 6f TABLE3 e ,

S TAL Metals Analyt1cal Results o
Sample | CLP# : PARAMETERS ) .
Location | ‘ CAS Number Analyte Result (mg/kg) | Q Remarks
1 C3-1 [ MB5B66 | 7429-90-5 Aluminum _ S 7980.00 |- J —
o : 7440-36-0 Antimony  ~ - . 095 | BJ
- 7440-38-2 Arsenic - +.33.40- ]
7440-39-3 - Barium L 230.00 /
7440-41-7 )| Béryllium™ 0.66 | J
) 7440-43-9 Cadmium 070 T
’ 7440-70-2 - | Calcium ™~ 6280.00 | '
7440-47-3 = Chromium 14.70.
.| 7440-48-4 | Cobalt’ £ 529 | -
7440-50-8 Copper _ 6429 1
7439-89-6 - ~ Iron. 10060.00| - 2
N ’ 7439-92-1 Lead . 12800.00 J | >SSL & BG
7439-95-4 | Magnesium -~ ~8400.00 ’
J 7439-96-5 Manganese - _.423.00 J
7439-97-6 Mercury o 0.33
7440-02-0 .. Nickel 31500 T
7440-09-7- Potassium- . 1390.00 il
7782-49-2 Selenium 0.92 B
1 7440-22-4 ‘| Silver, -7 052]| BJ
7440-23-5 “Sodium - 44400 | BJ|
7440-28-0 © - | Thallium - 023 | BJ
7440-62-2 - . | Vanadium 26.00 | ]
: . 7440-66-6 Zinc. D 257.00 J L
1C-3-2 ‘MB5B67 | 7429-90-5 Aluminum - 10800.00 J
- : ' 7440-36-0 Antimony - 1.65.| BJ
B 7440-38-2 Arsenic’. 496 | ]
' 7440-39-3 ' -Barium ~1380.00 | - J |-
7440-41-7 Beryllium 0951 ]
7440-43-9 ‘Cadmium . 2.58 J
7440-70-2 Calcium -91600.00 | ]
.7440-47-3 - Chromium 184.00 | . J
7440-48-4 Cobalt 127.00 T
7440-50-8 Copper 360.00 | J
| 7439-89-6 Iron - 61600.00 |  J|
. |77439-92-1 .| Lead 118000.00 | ~ J| >SSL & BG -
7439-95-4 - | Magnesium ' ~76600.00 J '
7439-96-5. Manganese 572000 | J
7439-97-6 - | Mercury A 2.00 J A
7440-02-0 | Nickel 12070.00 | . J
7440-09-7 Potassium - 514.00 J
7782-49-2 Selenium. 1.45| BJ
.| 7440-22-4 Silver 1.92 | BJ}
-7440-23-5 - Sodium - 757.00 J
7440-28-0 - -~ | Thallium " s 0354 BJ
7440-62-2 Vanadium - N 22.20 J
7440-66-6 Zinc ‘ ‘ 312.00 J

Note: Q= Concentration Qualifier; Qualifier are (B= Detected value less than the Contract Required Detection Limit;.J= Estimated
-congentration due to data validation criteria; R= Rejected Value, U= Undetected value reported at the Instrument Detection Limit), .

18

" >SSL = Above Soil Screening Levels, and BG= Above Three Times the Background
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5 .Continuation of TABLE 3

TAL Metals Analytical Results - -
Sample ‘| CLP# . PARAMETERS ¥ :
| Location - CAS Number ’ Analyte . Result (mg/kg) | Q -Remarks
C-3-3 | MB5B68 7429 90-5 Aluminum 1801.00 Il B
' - | 7440-36-0. Antimony 842 1|
7440-38-2 Arsenic ¢ L 626 ]
| 7440-39-3 Barium ., - 1690.00| T
7440-41-7 | Beryllium ' 0.271 BJ
.| 7440-43-9 | Cadmium 450 7
‘| 7440-70-2 Calcium 24600.00- J
7440-47-3 Chromium S 1750 T
"7440-48-4 Cobalt 3.69. |- 1|
-7440-50-8 - Copper 140.00 J| -
7439-89-6 . Iron - 6720.00 I, - ,
1 7439-92-1 ., | Lead 147000.00 | J | >SSL & BG
7439-95-4 | Magnesium 3800.00 I ‘
_ 7439-96-5 -| Manganese - 3760.00 I
7439-97-6 | Mercury 053] T
7440-02-0 Nickel 571017 1
7440-09-7 - Potassium 740.00 | )
7782-49-2 .. ¢ | Selenium . 1,10 B’ ;
7440-22-4 - | Silver 327| BI ‘
. 7440-23-5 '/ | Sodium 727.00 I
7 7440-28-0 - . . | Thallium - . .0771 Bl
7440-62-2 ., | Vanadium . L 397 I
| : 7440-66-6 - | Zinc - o '196.00 J
D-1-0 . MB5B69 - | 7429-90-5 Aluminum - . ©6320.00 :
' ' - | 7440-36-0 Antimony - 1471 BJ
| 7440-38-2° r Arsenic 688 II- \
.| 7440-39-3 ~! | Barium’ 20500 ~J|
- A 7440-41-7 Beryllium 037 B
, E 7440439 - Cadmium 1.06] I
- .1 7440-70-2 - Calcium 34000.00 o
. 7440-47-3 .~ | Chromium 17.50 I
- 7440-48-4 =~ | Cobalt v 6.88 J
7440-50-8 - ‘- .- | Copper - 123.00 | . J
! | 7439-89-6 - | Iron . 15400.00 | - : S
' 7439-92-1 ‘ Lead 6580.00 ' J| >SSL & BG
7439-95-4 Magnesium ;10700.00 o '
7439-96-5 Manganese - 376.00 |
.7439-97-6 . -+ | Mercury . - 0.35 J
7440-02-0 * | Nickel 3350 . J :
7440209-7 - . | Potassium - 79800 | J| 3
7782-49-2 ' | Selenium 0.03 [ UJ
7440-22-4 Silver ..048 | - BJ
7440-23-5 ‘|- Sodium 369.00 | ‘BJ
\ 7440-28-0 ° Thallium ~0.14] B
. 7440-62-2 Vanadium g 24.10 | T,
4 7440-66-6 | Zinc i 380.00 |

-Note: Q= Concentratlon Qualifier; Qualifier are (B Detected value less than the Contract Required Detection lelt J= Estimated -
concentration due to.data validation criteria; RS Rejected Value, U= Undetected value reportcd at the Instrument Detectlon Limit),

>SSL = Above Soil Screemng Levels, and BG= Above Three Times the Background

¢
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_ Continuation of TABLE3 ~
TAL Metals Analytical Results

Sample: | CLP# ' - . PARAMETERS , _ S
Location "CAS Number Analyte - " Result (mg/kg) | Q | - Remarks .
D-1-1 MBS5B70 - | 7429-90-5 Aluminum 5420.00 J
' 7440-36-0 Antimony . 141 |- BJ
'7440-38-2 | Arsenic - 7.87| -]
7440-39-3 - Barium' 159.00 ;
7440-41-7 - Beryllium " 049 BJ
4 7440-43-9 Cadmium - 1.66 J
7440-70-2 Calcium " 35800.00. '
7440-47-3 /- | Chromium 15.10
7440-48-4 - Cobalt '5.77
7440-50-8 Copper 315.00 | J
‘| 7439-89-6 ‘Iron . '11200.00 -
7439-92-1. Lead 1520.00 J | >SSL
| 7439:95-4 ‘| Magnesium - 484000 | |«
-] 7439-96-5 | Manganese 240.00-| 7
7439-97-6 .| Mercury 0.47
7440-02-0 Nickel 27.40 J
7440-09-7 - Potassium 752.00.
| 7782-49-2 7 ‘| Selénium 0.24 B ~
7440-22-4 - | Silver’ 0.511 BJ
. 7440-23-5 Sodium- 212.00 |- BJ
7440-28-0 - Thallium - 0.13 BJ
7440-62-2 Vanadium 23.60 J
o _ - 7440-66-6 Zinc 59000 J
D-1-2 MB5B71 | 7429-90-5 Aluminum . 5890.00 J
~|.7440-36-0 Antimony 1.01 J
7440-38-2 Arsenic ¢ 7.96 J
7440-39-3 Barium - . 179.00 |
7440-41-7 Beryllium - - 038 | BJ.
7440-43-9 | Cadmium - 0.54 J
7440-70-2" Calcium 32500.00
7440-47-3 . | Chromium 16.40
7440-48-4 - Cobalt 6.50
7440-50-8 Copper 1 64.20 J
“7439-89-6. Iron 13700.00 ’ ' .
7439-92-1 Lead 2602.00 *J | >SSL & BG
7439-95-4 Magnesium ©7560.00 [ X ’
7439-96-5 - Manganese -480.00 J
7439-97-6 Mercury 1.17
1 7440-02-0 -| Nickel 35.70 | -]
{ 7440-09-7 Potassium 882.70 ,
7782-49-2 Selenium 0.23 B
7440-22-4 Silver .~ 0.46 | BJ
7440-23-5 Sodium 368.00| - BJ| -
1 7440-28-0 | Thallium 0.11 { - BJ
: 7440-62-2 Vanadium -~ - - - 4220} ]
| 7440-66-6 - Zinc 307.00 J

Note: Q= Concentratlon Qualifier; Qualifier are (B= Detected value less than the Contract Required Detection lelt J= Estimated

concentration due to data validation criteria, R= Rejected Value, U= Undetected value reported at the Instrument Detectlon Limit),

>SSL Above Soil Screenmg Levels, and BG= Above Three Times the Background
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Continuation of TABLE 3 .

- TAL Metals Analytlcal Results

Sample

 CLP# PARAMETERS S .
Location | =~ - | CAS Number Analyte- Result (mg/kg) | Q Remarks
D-1-3 _ .MBS5B72 | 7429-90-5 Aluminum 7170.00 J | ' o
o 7440-36-0 - Antimony - 0.01 ] .-UJ

7440-38-2 .- Arsenic 454 1|
- +| 7440-39-3 Barium 26.60 :
| 7440-41-7. | Beryllium . 042 BJ
7440-43-9 Cadmium -0.02 J
7440-70-2 - Calcium - 1071.00 | -
7440-47-3. - Chromium - 36.90
7440-48-4 - Cobalt . ' 5.55
7440-50-8 Copper - 9.33 J1
7439-89-6 Iron 18700.00 P
7439-92-1 Lead . - 16.20 T ‘
7439-95-4. - | Magnesium’ '1940.00 | .
7439-96-5 - - | Mangaiiese 11200  J|-
.7439-97-6. Mercury - 0.06 0
7440-02-0 Nickel 41.00 J
7440-09-7 -| Potassium 658.00 - .
.| 7782-49-2 Selenium © 003 U
1 7440-22-4 Silver 002| BJ
7440-23-5 Sodium - 3710 B
7440-28-0 Thallium - 008 BJ
7440-62-2 Vanadium - - 22.80 I
o v - 7440-66-6 Zinc ) . 29.90 J i
D-2-0 MB5B73. | 7429-90-5 1 Aluminum . 5740.00 '
| 7440-36-0 Antimony:- 041 | BJ|
7440-38-2 Arsenic C 3.66 J
7440-39-3: Barium - 115.00 | J
_ | 7440-41-7 - Beryllium 038 B
| 7440-43-9 - Cadmium -. 0.44 T
1 7440-70-2 Calcium 12300.00
- 7440-47-3 Chromium "~ 19.60 J|
7440-48-4 Cobalt 8.31 J
7440-50-8 - Copper 43.28 J.
7439-89-6 Iron’ 14500.00 .
7439-92-1 . Lead 1210.00 J.| >SSL
- 7439-95-4 -Magnesium - 3870.00 V
7439-96-5 Manganese 25500 J
7439-97-6 Mercury 0.28 J
7440-02-0 Nickel 56.60 | - J
7440-09-7 . Potassium 894.00 J
7782-49-2  Selenium - 0.03] UJ
7440-22-4 Silver 027 | BI
7440-23-5 Sodium® 351.00 | Bl |-
7440-28-0 Thallium C0.12 B
7440-62-2 . . Vanadium 17.00° . J
7440:66-6 Zinc I 385.00

Note Q= Concentratlon Quallﬁer QualJﬁer are (B= Detected value less than the Contract Required Detection Limit; I= Estxmated :
" concentration due to data validation criteria; R= Rejected Value, U= Undetected value reported at the Instrument Detection Limit),

- >88L = Above Soil Screening Levels, and BG= Above Three Times the Background.
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Continuation of TABLE3
TAL Metals Analytlcal Results -

CLP# )

‘| Sample . o - o PARAMETERS o
Location - CAS Number . Analyte- Result (mg/kg) | Q Remarks -
G-2-0 | MB5B81 | 7429-90-5 Aluminum ~6610.00 ' ’
- — 7 [7440:36:0 Antimony —~  047] B

1" 7440-38-2 . - Arsenic 481
7440-39-3- Barium 132.00 J
7440-41-7. ‘Beryllium 0.42 B|

! 7440-43-9. Cadmium 061 ]

- 7440-70-2 Calcium’ 12200.00 | -
7440-47-3 Chromium -+ 462010 )
7440-48-4 Cobalt ~'8.34 J
7440-50-8 Copper 46.70
7439-89-6 | Iron ' . 14800.00 .
7439-92-1 Lead ~1450.00 J | >SSL
7439-95-4 - | Magnesium. 4304.00.. -

" 7439-96-5 | Manganese 309.00 | J
7439-97-6 - - Mercury - 031 . J
7440-02-0. | Nickel 86.60 | J
7440-09-7 . | Potassium 651.00 I
7782-49-2 - Selenium 0.03 | UJ
7440-22-4. | Silver 0.28 | BJ
7440-23-5 - Sodium 446.00 | BJ
. |.7440-28-0 Thallium - 0.14 B

| 7440-62-2 Vanadium ..~ 20030

- . 7440-66-6 Zinc o 200.00
D-2-1 MBS5B74 .| 7429-90-5 Aluminum . - .8804.00 J

i 7440-36-0 | Antimony - - - 004| BJ|.
7440-38-2 Arsenic 9.04 J
7440-39-3 . Barium 112.00
7440-41-7 | Berylhum 0.73 J

| 7440-43-9 . Cadmium 0.08 J
7440-70-2 | Calcium .- 13300.00 -
7440-47-3 Chromium 25.40 ¢+
7440-48-4 Cobalt - 6.92
7440-50-8 Copper 2280 J
7439-89-6 | Iron -17300.00 :
7439-92-1 Lead 425.00 |  -J | >SSL
7439-95-4 Magnesium 3150:00 |
7439-96-5 - Manganese 422.00 | J
7439-97-6 | Mercury 0.82 s
7440-02-0 Nickel . .- 2720 )

) 7440-09-7 . Potassium - 764.00 |
‘ 7782-49-2 Selenium. 017 B
o 7440-22-4 Silver - 0261 BJ|
. |- 7440-23-5 Sodium 130.00 | ‘BJ

| 7440-28-0 - “Thallium 0.10 | BJ
- 7440-62-2 Vanadium 2200 J

| 7440-66-6 Zing - 64.50 J

Note: Q= Concentration Qualifier; Qualifier are (B Detected value less than the’Contract Required Detection Limit; J= Estimated
concentration due to data validation criteria; R= Rejected Value, U= Undetected value reported at the Instrument Detection lext)

>SSL = Above Soil Screenmg Levels, and BG= Above Three Times the Background
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 Continuation of TABLE 3

- TAL Metals Analytical Results

{ Sample

CLP#

PARAMETERS

Location | . CAS Number Analyte Result (mg/kg) |- Q ||~ Remarks.
D-2-2 ‘MBSB75 | 7429-90-5 Aluminum : 1050.00 ' -
' 7440-36-0 - |-Antimony 0.01 | UJ|

7440-38-2 - Arsenic . 8241 -
‘| 7440-39-3 | Barium 1 139.00
7440-41-7 ‘Beryllium 0.92
_7440-43-9 Cadmium 008 . ]
7440-70-2 Calcium- 16400.00{
7440-47-3 Chromium 2810 ]
7440-48-4 . Cobalt 11.60| . J
- 7440-50-8 Copper 25.90
17439-89-6 - = - [Iron . 20600.00 J ,
7439-92-1 " | Lead . 531.00 | >SSL -
7439-95-4 Magnesium 9280.00 | -
7439-96-5 ‘| Manganese - 558.00 | |
-7439-97-6 Mercury’ -1.041 J
- 7440-02-0 Nickel 88.00 J.
| 7440-09-7 Potassium 869.00 :
| 7782-49-2 Selenium - 0.05| BI
7440-22-4- | Silver . 032 ] BJ-
7440-23-5 Sodium. 279.00 | BJ
7440-28-0 Thallium . 0.13 B
7440-62-2 | Vanadium . 25.80 1 -
o - .| 7440-66-6 Zinc 70.10 -
D-2-3 MBS5B76 | 7429-90-5 Aluminum 6760.00 |,
. ' . ‘| 7440-36-0 Antimony 001 UJ|
7440-38-2 Arsenic 6.45
7440-39-3 Barium - 43.20
T | 7440-41-7 . Beryllium 0.51
7440-43-9 | Cadmium 0.04] 1|
7440-70-2 .| Calcium 1340.00
-7440-47-3 - ~ | Chromium 1540 | J
7440-48-4 ‘ Cobalt - 6.46 I
7440-50-8 Copper .- 9.56 | _
7439-89-6 Iron 19400.00|- J
7439-92-1 Lead 26.70 '
7439-95-4 Magnesium - - . 2017.00
- 7439-96-5 Manganese 273.00
7439-97-6 -~ | Mercury 024 J
7440-02-0 Nickel 14307 I !
‘| 7440-09-7 . Potassium 855.00
7782-49-2 -Selenium 0.07] BJ
7440-22-4 Silver 0.02 | BJ
| 7440-23-5 “Sodium 63.70 | . BJ
, 7440-28-0 Thallium 0.10 | BJ
N 7440-62-2 | Vanadium 25.20°
7440-66-6 Zinc -43.10 .

Note: Q= Concentration Quallﬁer Quallﬁer are (B= Detected value less than the Contract Required Detection Limit; J= Estimated .
concentration due to data validation crrtena R= Rejected Value, U= Undetected value reported at the Instrument Detection Limit),
>SSL = Above Soil Screening Levels ‘and BG= Above Three Trmes the Background : :
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l C.ontmuétimi of‘TABLE 3 | X
TAL Metals Analytlcal Results -

Sample - | CLP# R ‘ PARAMETERS P S
Location ||~ CAS Number ’ Analyte ' Result (mg/kg) |- Q| Remarks -
E-1-0 MB5B77 | 7429-90-5 Aluminum ' 3930.00 -
' i R 7440-36-0 Antimony 017| B
7440-38-2 | Arsenic . 2.30 . i
\ 7440-39-3 Barium - 4970 | T
7440-41-7. . | Beryllium 030] B
- 7440-43-9 i Cadmium - 024 J
7440-70-2 ' Calcium 3720.00 '
7440-47-3 Chromium 28.70 | J
, | 7440-48-4 | Cobalt . -6.05 J
* | 7440-50-8 ‘| Copper . . 23.00
7439-89-6 Iron - - ¢ 9510.00
7439-92-1 Léad ' 415.00 J | >SSL -
7439-95-4 | Magnesium 2840.00 | ’ '
| 7439-96-5 Manganese 203.00 -J
7439-97-6 Mercury 021 J
. 7440-02-0 Nickel 102.00 J.
7440-09-7. Potassium 614.00 | - J ‘
7782-49-2 “Selenium - 0.15 UJ
7440-22-4 Silver 020 BI|
- 7440-23-5 Sodium 1382.00 | BJ|"
7440-28-0 Thallium 0.37 B
) 7440-62-2 Vanadium 1290 [ T
7 ) 7440-66-6 Zinc - ' -74.40 I
E-1-1 MBSB78 | 7429-90-5 - Aluminum =~ 6095.00 | . | -
' ' ' 7440-36-0 . Antimony - 3.19 J ~
7440-38-2 Arsenic 7.62 '
7440-39-3 Barium 777.00 | . .
| 7440-41-7 Beryllium 050 BJ
| 7440-43-9 Cadmium 452
| 7440-70-2 Calcium 30900.00 5
- 7440-47-3 . Chromium ©24.00 J :
| 7440-48-4. - Cobalt © 748 J
- | 7440-50-8 Copper 262.00 4 !
| 7439-89-6 Iron 125200.00 J ) .
7439-92-1 Lead ~_8330.00 >SSL & BG
7439-95-4 Magnesium 10400.00 3 '
7439-96-5 . Manganese 387.00 |- .
7439-97-6 | Mercury . - 059 )
17440-02-0 - Nickel :. : 4990 | ]
7440-09-7 . -| Potassium - 795.00 |
7782-49-2 Selenium 0.48 | BJ
1 7440-22-4 - Silver 1.53| BJ}| -
7440-23-5 | Sodium. 342.00| BJ|
7440-28-0 . Thallium 0.16| BJ
7440-62-2 Vanadium 23.40 | -
7440-66-6 - Zinc 2180.00 | -

Note: Q= Concentranon Qualifier; Qualifier are (B= Detected value less than the Contract Required Detection Limit; J= Estimated
concentration due to data validation criteria; R= Rejected Value, U= Undetected value reported at the Instrument Detectlon Limit),

" >SSL = Above Soil Screenmg Levels, and BG= Above Three Times the Background




Continuation of TABLE 3

o - TAL Metals Analytlcal Results

Sample

CLP# |

' S g PARAMETERS o
Location - . CAS Number Analyte Result (mg/kg) "Remarks
E-1-2- | MB5B79 7429-90-5 . Alummum - 4680.00
- . - | 7440-36-0 Antimony 329 BJ

7440-38-2 Arsenic - - 8.52
7440-39-3 Barium 606.00
7440-41-7 Beryllium 037 B
7440-43-9 | Cadmium . 2.44 J
7440-70-2. Calcium 22400.00{ - |
| 7440-47-3 Chromium . - : - 2310 J
1 7440-48-4 Cobalt - - . 6.25 J
7440-50-8 -Copper 257.00 -
| 7439-89-6 Iron ’ 22000.00 | - J -
7439-92-1 Lead .5702.00 | -~ | >SSL & BG
7439-95-4 Magnesium . 7360.00 B
7439-96-5 Manganese 326.00 .
7439-97-6 Mercury ~ 058 T
7440-02-0. . ‘Nickel - 51.40 J
7440-09-7 Potassium 642,00 -
7782-49-2 | Selenium 0.46 | BJ
| 7440-22-4 . Silver 1.24 | BJ
- 7440-23-5 -Sodium . 294,00 | " BJ
7440-28-0 . Thallium 0.15| Bl |
"7440-62-2 - Vanadium 21.50 |
7440-66-6 | Zinc'. 1260.00
E-1-3 MBS5B80 - | 7429-90-5 | Aluminum "5660.00 . .
| 7440-36-0 ° Antimony 439 | BJ|”
7440-38-2 Arsenic . | 8.73 |
"7440-39-3 Barium 1460.00 | -
7440-41-7 Beryllium 044 | B
- | 7440-43-9 Cadmium , 1490 | |
(7440702 Calcium 31500.00
7440-47-3 Chromium 67.00| . J
\ 7440484 Cobalt 1040 | T
( 7440-50-8 | Copper 1380.00 | .
- 7439-89-6 Tron _ 56300.00 | J | |
[7439-92-1 Lead 14500.00 SSSL & BG
7439-95-4 Magnesium - 7290.00 . :
7439-96-5 ‘Manganese . 602.00
7439-97-6 - Mercury 066 J
7440-02-0 | Nickel = 142.00 J|
7440-09-7 Potassium- 762.00 |
7782-49-2 . - Selenium ./ 075 | BI’
7440-22-4 Silver " 7.24 | BJ
7440-23-5 | Sodium 553.00 J
7440-28-0 Thallium 021 BJ
7440-62-2 Vanadium 21.60 '
7440-66-6 Zinc 7660.00.

Note Q= Concentratlon Qualifier; Qualifier are (B= Delccted value less than the Contract Required Detection Limiit; J= Estimated
" concentration due to data validation criteria; R= Rejected Valug, U= Undetected value reported at the Instrument: Detectlon Limit),

~ >8SL = Above Soil Screemng Levels, and BG= Above Three Times the Background
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Continuation of TABLE 3
TAL Metals Analytical Results -

Sample

"CLP# .

PARAMETERS

Location , CAS Number , Analyte |"Result (mg/kg) | Q Remarks
E-2-0 - | MB5B85 | 7429-90-5 Aluminum 6940.00 | |
: e 7440-36-0 Antimony 3.12 B |
7440-38-2 | Arsenic 7.29
7440-39-3 Barium 133.00 J
7440-41-7- Beryllium 047| B
7440-43-9 Cadmium 0.91 J|
7440-70-2 Calcium 31200.00 |
7440-47-3 - | Chromium 2030 J|
7440-48-4 - . - | Cobalt 843 | J
7440-50-8 Copper 76.30
7439-89-6 . |Iron ~ 17100.00 : '
7439-92-1 | Lead ' 2710.00 | . J | >SSL & BG
‘ 1 7439-95-4 - Magnesium 8900.00 , o
» 7439-96-5 - Manganese 380.00 | T |
) - 1 7439-97-6 Mercury - 0.31 J
| 7440-02-0 .| Nickel - 5220 J
| 7440-09-7 | Potassium o C-1140007 J
7782-49-2 .| Selenium L 003 U !
' 7440-22-4 Silver ) . 0.47| ‘Bl
A | 7440-23-5 . | Sodium 360.00 | BJ-
' 7440-28-0 Thallium - 0.15 B
7440-62-2 Vanadium - 23.50 -
_ - 7440-66-6 Zinc - 293.00 J
T E-2-1 MB5B86 - | 7429-90-5 Aluminum’ 8780.00
' ' 7440-36-0 . - Antimony 0.55]| BJ .
7440-38-2 .Arsenic 7.50
7440-39-3 Barium 207.00
7440-41-7 ‘Beryllium 071
7440-43-9 - Cadmium : 085] J
; 7440-70-2 - Calcium - - 11100.00
’ 7440-47-3 .| Chromium’ A 32001 J
.| 7440-48-4 Cobalt. 7371 1
7440-50-8 Copper — 8LI0|
7439-89-6 Iron -~ ©26400.00 J|
7439-92-1 ‘Lead - 1920.00 >SSL & BG
| 7439-95-4 Magnesium. 13230.00 L, '
| 7439-96-5 Manganese | 264.00
7439-97-6 Mercury | - 0.70 J
.7440-02-0- Nickel "~ 3440 J
7440-09-7 “{ Potassium. 1180.00 '
7782-49-2 Selenium 0.45 | BJ.
"7440-22-4 ‘Silver 064 | B)|
7440-23-5 Sodium . ) ©239.00 |- BJ|
1 7440-28-0 Thalium . - - i 0.24| BJ|
7440-62-2 - Vanadium N - 31.70 | -
7440-66-6 Zinc T 299.00

Note Q— Concentration Qualifier; Qualifier are (B Detected value less than the Contract Required Detecnon Limit; J= Estnmated e
concentration due to data validation criteria; R= Rejected Value, U= Undetected value reported at the Instrument Detection lel[)
>SSL Above Soil Screemng Levels afd BG= Above Three Tlmes the Background
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Continuation of TABLE 3 |

TAL Metals Analytlcal Results

Sample | CLP# PARAMETERS S
Location | . CAS Number |- Analyte B Result (mg/kg) .| Q Remarks
| E2-2 - MBS5B87- | 7429-90-5 Aluminum. _ '11700.00 - '
|- C | 7440-36-0 Antimony ~ 064 | BJ
7440-38-2 Arsenic 10.30
.7440-39-3 Barium 215.00
7440-41-7 Beryllium - - 076 | .
7440-43-9  Cadmium 0..88 J
7440-70-2 . Calcium . 20600.00 .
7440-47-3 _[-Chromium | 3520 - T
7440-48-4 Cobalt 11.60. J
7440-50-8 | Copper 63.70 |
-7439-89-6 Iron 27600.00 | J | o
7439-92-1 Lead . - - 1730.00 >SSL & BG
7439-95-4 - | Magnesium ~5620.00 i S
7439-96-5 ;| Manganése - 1401.00 |-
7439-97-6 Mercury ~0.87 J
'7440-02-0 " Nickel 42.80 J
| 7440-09-7- - . | Potassium . ~ +1550.00 | -
- | 7782-49-2 - - | Selenium 0.17| BJ
) ‘| 7440-22-4 Silver. 073 | BJ|
7440-23-5 Sodium - 249.00 | BJ
; 7440-28-0 Thallium 0171 BJ
' " 7440-62-2 Vanadium - 36.70
‘ _117440-66-6 . ‘| Zinc 338.00 |
E-2-3 . | MB5B88 | 7429-90-5 Aluminum 7510.0 -
e 7440-36-0 Antimony - 001 UI]
7440-38-2 - Arsenic - 7.47
| 7440-39-3 Barium " 40.50
1-7440-41-7 Beryllium 048 |
7440-43-9 Cadmium 0.02 | ‘BJ
7440-70-2 | Calcium ~1650.00 .
7440-47-3 | Chromium a 2850 1|
7440-48-4 .| Cobalt.. _6.31 J
7440-50-8 Copper 10.90 ‘
7439-89-6 Iron 29600.00 J
7439-92-1 Lead- 2920 | -
.7439-95-4 Magnesium 1430.00 | -
7439-96-5 . | Manganese 209.00 | -
7439-97-6 . '| Mercury 010 . J
7440-02-0 Nickel 16.96 |
7440-09-7 Potassium 1370.00 | ' -
7782-49-2 Selenium - 0.03 ] UJ
| 7440-22-4 Silver 0.02.] BJ| -
7440-23-5 ! Sodium 106.00| BJ |
7440-28-0 - - Thallium 0.131.BJ
7440-62-2 Vanadium 2650 -
7440-66-6 Zinc > - 142.00

- -Note: Q Concentration Qualifier; Qualifier are (B - Detected value less than the Contract Required Detection Limit; J— Estlmated
concentration due-to data validation criteria; R= Rejected Value, U= Undetected value reported at the Instrument Detection Limit),

>SSL = Above Soil Screenmg Levels and BG= Above Three Times the Background
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1.0 - Pro,ect Descrrptlon '

"11ProblemDeﬁnltlon/Background .~ N '.

J ewett Whrte Lead Co srte is located at the ‘comed- of chhmond Terrace and Park Ave. The

* address is 2000 Richmond Terrace, Port Richmond, Block 1006, lot 32, New York. The site is in -

a manufacturrng zone w1th busmess adJormng the site and res1dent1a1 housrng wrthln 90- feet of

" . the site.

. From 183'9 to 1898, the property was .owned. by Jewett & Son’s White Lead Company, where
- white lead was produced. In 1898, the property was sold to National Lead Industries, producers -
- of Dutch Boy Paints. Between 1949 and 1990 the property switched hands through a myrrad of
: prrvate owners and was recently purchased asa speculat1ve venture

o

: In June 2008 the Council of the Clty of New York requested that EPA review the site as a

potenitial Brownfields location. In July 2008, The Division of Environmental Science and

P

" Assessment (DESA), Hazardous Waste Support Branch. (HWSB), Superfund Support Team
(SST) has been requested by the EPA’ ‘Emergency Remedial and Response Division (ERRD) to

conduct-a sampling event to assist In characterrzatron of the shallow soils w1th1n the site property o
boundarres S . C : . _ o

o .'On OCtober'3, 2008, Creative Habitat Corp conducted a Slte_Investigation and provided a |

summary report of the preliminary investigation into the alleged presence of lead in the soil at -
Jewett White Lead Company Site; Four test pits approximately 5 feet deep were dug. Samples
were taken from three strata, 0 to 15 inches, 15 to 30 inches, and 30 to 48 inches. A composite

- sample was composed from sample. from each of the four test pits for each of the three strata.
- Grab samples were taken from hole #2 and hole #3 at each of the three strata. The result of the
analysis of these samples show elevated levels of lead at 0 to 15 inches and 15'to 30 inches. Th_e _——

photos also indicated that brick, gravel, conctete, and roots were present in the prts and that -

T augers were.not the Ideal chorce for collectmg the sarnples

i

| On November l3 2008 after review the summary report of October 3 above ERRD requested a

change to the samphng event from characterrzatron to delrneatlon

1.2 Pro_|ect/Task Descrrptlon _ ,

The purpose of this samplmg event is to evaluate and dehneate the potentral of lead and PCB

" contamination on site.- A Systematic Random Samplmg Method will:be used. The samples will

. 2'.'0 . PROJECT ORGANIZATIONAND RESPONSIBILITY

* be taken within a 50-foot square grid pattern, at four different depths. The depths will be 0 to 3.
inches, at 12 inches at 24 inches and at 36 inches. It is anticipated that the maximum number of )

samples taken in this event would be sixty. Samples will be analyzed for Target Analyte L1st
(TAL) metals and PCBs , , : _

| The purpose and scope of thrs QAPP is to specrfy the detarls related to the collectron analys15 and

validation of the soil samples to be collected by the USEPA Region 2, Division of Environmental

: Science and Assessment (DESA), Hazardous Waste Support Branch (HWSB), Superﬁmd Support L

Team (SST) durrng December 15 - 23 2008 See Table 1 for actrvrty schedule



- 21 Pro;ect/Task Orgamzatlon |

_ " Table 3 rdentrﬁes the key personnel and thelr correspondmg responsrbrhtles Due to the work :
- breakdown structure of the proj ject, an, orgamzatron lrst is prov1ded 1nstead of aconcise -

orgamzatxon chart R AR : § . -

B 22 ' Docunientatlon and Records Co

B "The data collected for the samphng actrvrtles will be orgamzed analyzed and summanzed ina
~ final project report that will be submitted the OSC according to the Project Schedule. The report.

", will be prepared by the project officer and-include appropriate data-quality assessment. Standard - e

‘methods and references will be used as guidelines for data reduction and reportmg All data
generated will be reported in the standard CLP deliverable format o :

30 QUALITY ASSURANCE (QA) OBJECTIVES FOR MEASUREMENT DATA
(PARCC) | | | |

3. 1 Quallty Objectlves and Crlterla for Measurement Data -

To assess data qual1ty, PARCC (Precrsron Accuracy, Representatrveness Completeness and
'Comparablhty) parameters will be utilized: This is an integral part of the overall momtormg

. network design. Precision and accuracy are expressed in purely quantitative terms. The other -

_parameters are only expressed using a mixture of quantitative and qualitative terms. All of these .
_ parameters are interrelated in terms of overall data quality and they may be difficult to evaluate
- separately due to these interrelationships. The relative significance of each of the parameters ;
depends on the type and intended use of the data berng collected Therefore these essentxal data - -

quallty elements are delmeated as follows P SR _ - o

o 3.1.1A Analytlcal and sample collection precision
e For Organic Sar’npleS

To assess. error associated with analyte mterference WIth the quantlzatlon of other analytes and

- error due to laboratory bias and' precision, Matrix Spike and Matrix Spike Duplicate samples

- thrs calculation is presented below.

~(MS/MSDs) will be collected all VOA, BNA, PCB, pestlclde and hetbicide samples. Hence, one
. sample will have three allquots The first aliquot will be analyzed routinely for the parameters of
. interest, while'the other two aliquots will be spiked with known quantities of the parameters of
. interest prior to analysis. The Relative Percent Difference (RPD) between the two results will be
- calculated and used as an indication of the precrsron of the analyses performed The equatlon for

)]
-

~IMSR-MSDR[x100 .
(MSR+MSDR)/2 : o L S
- where: MSR Matrlx Sprke Recovery :
’ MSDR = Matrix Spike Duplicate Recovery

N | 1nd1cates absolute value of the difference. Hence RPD 18 always expressed as a posmve value.'

e For Inorgamc Samples:




P

To assess error assocrated wrth analyte 1nterference with the quantrzatlon of other analytes and _
“-error due to laboratory bias and precision, Matrix Spike and Duplicate samples (MS/Ds) will be

- collected. Hence, one sample will have three aliquots. The first aliquot will be analyzed :

' routlnely for the parameters of interest, while the other two aliquots will be spiked with known

~ . quantities of the Pparameters of interest prior to analysis. The Relative Percent Difference (RPD)

_between the two results ‘will be calculated and used as an indication of the precision of the
analyses perforrned The equahon for ﬂ'llS calculation is presented below
 RPD=[S-DJ x100 Where: § = Sample Result (or1g1nal) S o
' (S+D)/2 - D= = Duplicate Result : S '

|| 1nd1cates absolute value of the d1fference Hence RPD is always expressed asa pos1t1ve value '

- 'Sample collectron prec1s10n and data representatlveness will be assessed by collectmg field -

. replicate samples. The field replicates will be used to evaluate errors associated with sample
- heterogeneity, sampling methodology and analytlcal procedures. The: analytical results from

' 'these samples w111 prov1de data on the overall measurement prec1s1on

' 3 1.2 Analytlcal'and Sample collectlo'n accuracy

Analyt1cal accuracy will be assessed through the analysrs of quahty control samples specrﬁed in -
‘the analytical method (i.e., matrix spike, surrogate spike). The quality control samples will be .
~ used to reduce the sources of error associated with sample matrix, sample preparation and
- analysis techmques Accuracy is deﬁned as a measure of how close an analytlcally deterrnlned

L concentratlon is to the true value

: _The analyt1cal accuracy will be expressed as the percent recovery (%R) of an analyte whrch has
- been added to the environmental sample at a known concentratron before analysrs and is

. calculated accordrng to the followmg equat1on

. %R = [(A B)/C] X 100 , - :
) where A =The analyte concentration determmed experrmentally from the sprked sample

B = The unspiked sample concentration.
C The amount of splke added

1

B To assess sample accuracy, field quality control (QC) samples are. usually collected 1nclud1ng a.

- _rin$ate, and/or field blanks. The blanks would be used to evaluate errors arising from potential

~cross-contamination due to: improper handl1ng of samples by colléctors and lab personnel
" improper decontamination procedures; improper. sh1pment and storage and/or on-site

atmosphenc contarmnants

-'. ~.3'1 3 Data representatiVeness |

Ve

. As prev1ously dlscussed data representatweness will be assessed by collectmg ﬁeld replrcate _
“samples and utilizing the proper samplmg techniques and procedures. The field replicates are by
- definition equally representative of a given pomt and space and time. Representatlveness isa -

qualitative parameter which is dependent upon the proper design of the sampling program and

- proper laboratory protocol.” Therefore, data representativeness wrll be sat1sﬁed by ensurmg that o

.« The samphng program is followed accordlng to:




Jv,

- U.S.EPA (Env1ronmental Protectlon Agency) October 1989 Regzon I CERCLA
Oualzty Assurarice Manual. Final Copy, Rev151on 1. D1v131on of Env1ronmental Serv1ces and .

N ' -Assessment EdlSOIl NIJ; and

U S. EPA (Envrronmental Protectlon Agency) December 1995. Superfund Program o
Representatzve Sampling Guidance. OSWER Directive 9360 4-10. Interim Final. EPA/540/R-
95/ 141. Office of Emergency and Remedtal Response (OERR) Washmgton D. C (Appender)

Proper samplmg techmques are used in accordance with:

o U.S.EPA (Envrronmental Protectlon Agency) January 1991 Enwronmental Response

" Team (ERY) Standard Operating Procedure (SOP) #2012: Soil Samplmg, from the Compendium

3. 1 5 Data comparablllty

- of ERT Soil Sampling and Surface Geophysics Procedures. Interim Final. EPA/540/P-91/006.
Office of Emergency and Remedlal Response (OERR), Washrngton DC. The SOP is enclosed as

Appendrx D.. )

_ Proper analytrcal procedures are. followed and holdlng times of the samples are not exceeded
in the laboratory accordrng to: : : : _ y

oo UL S ‘EPA. January 2008 SOP # M/IL 3: Determznatzon of Trace Metals in aqueous, sozl -

“sediment and Sludge Samples by Inductzvely Coupled Plasma-Mass Spectrometry Revision# 3
DESA/HWSB EdlSOl’l NJ (Appendlx E) O o o : S
o U S.EPA Contract Laboratory Program (CLP) Statement of Work (SOW) for Orgamc

. Analysis, Multi- Media, Multi- Concentratron (SOMO1.2). Office of Emergency and Remedlal :

o ._Response (OERR) Analytlcal Operatlons Center (AOC), Washmgton DC (Appendlx G)

'~

3. 1 4 Data completeness : '.

- Data completeness will be expressed as the percentage of vahd data obtalned from measurement
‘system. For data to be considered valid, it must meet all the acceptable criteria including
- accuracy and prec151on as well as any other cntena spec1ﬁed by the analytlcal method used

‘e PCBs data generated by the CLP Laboratory w1ll be vahdated by USEPA. Reglon II ,
- DESA/HWSB/HWSS accordmg to the approprlate and current U S. EPA Reglon II Data
; ‘valldatron SOPs ' , ‘ :

~

o TAL metals data generated by the Mob11e Laboratory will be valldated accordmg to the US.

* EPA. January 2008. SOP # MAL-3: Determination of Trace Metals.in aqueous, soil, sediment -
and Sludge Samples by Inductively’ Coupled PIasma-Mass Spectrometry Revision# 3 DESA/

- HWSB Edrson NJ (Appendlx E) : _

' Wlth 100% vahdatlon the rationale for conmdermg data pomts non-cntlcal is not requlred

i

" To ensure data comparability, samplmg and analysrs for all samples Wlll be performed usmg

‘standardized analytical methods and adherence to the quality control procedures outlined in the
methods and this QAPP Therefore the data w111 be comparable. -



s 40 SAMPLING PROCEDURES

40 Samplmg Process Desngn -
S

As part of the remed1al ‘design process U.S. EPA Reglon II DESA/HWSB/SST personnel will
collect soil samples at the Site. Samples will be collected directly from open test pits using stainless
‘steel scoops and- place in stainless steel bowls. Soil sampling will follow methods as described in

- US, EPA/ERT SOP #2012 Soil Sampling which can be found as Appendix D. Sample locations ~
- ~will be chosen accordmg to a Systematic Random Sampling Method. - The samples will be taken

- within a 50-foot square grid pattern, at four different depths. The depths will be 0 to 3 inches, 12 _
- inches, 24 inches and 36 inches. 1t i is antlclpated that the maximum number of samples taken in th_ls .

’ event would be srxty-elght

A total of 51xty-elght (68) soil samples Wlll be collected 1nclud1ng QA/QC samples For quahty
~ assurance, quality control purposes, four (4) blind: duphcate four (4) matnx splke and dupl1cates
and four 4) background sample will be collected : .
N

: Samples w1ll be del1vered hand dehvered to. the U. S 'EPA Moblle Laboratory in EdlSOI‘l NJ and -

~.

o shipped via FEDEX to the CLP Laboratory within 24 hours of sampling.. Each sample will be

B analysis for TAL metals at the Mobile Laboratory according to-U.S. EPA. January 2008. sop #
MAL-3: Determination of Trace Metals in aqueous; soil, sediment and Sludge Samples by

o Inductzvely Coupled Plasma-Mass Spectrometry, Revision# 3, DESA/HWSB. Edison, NJ -

. (Appendix E) and samples for PCBs will analysis according to-U.S. EPA Contract Laboratory
Program (CLP) Statement of Work (SOW) for Organic Analysis, Multi-Media, Multi- '
Concentration (SOMOI .2) Office of Emergency and Remedial Response (OERR), Analyt1cal
' -Operatlons Center (AOC) Washmgton DC (Appendlx Q).

Each sample will be collected by a member of the UsS EPA Reg1on II DESA/HWSB The
. sample collection will be in accordance w1th U.S. EPA (Environmental Protection Agency)
- January.1991. Environmental Respornise Team (ERT) Standard Operating Procedure (SOP)
- #2012: Soil Samplmg, from the Compena’zum of ERT Sozl Sampling and Surface Geophyszcs
- Procedures. OSWER Directive 9360.4-02. Interim Final. EPA/540/P-91/006. Office of
' Emergency and Remedlal Response (OERR) Washmgton DC (Appendlx D)

To assess error assocxated w1th analyte 1nterference w1th the quantltatlon of other analytes and '

. -error due to laboratory bias and precision, Matrix Spike and Matrix Spike Duplicate for organic -

“samples (MS/MSDs) and Matrix Spike and Duplicate for i inorganic samples will be collected.

B ) Sample collection frequency for this site will be one MS/MSD or MS/D per twenty (20) soil -
samples collected per. analytlcal parameter/fractmn analyzed Double sample collectlon volume o

s requlred for both MS/MSD and MS/D analysrs

- 'To assess sample collectlon precision and data representatweness a field. rephcate sample w111 be
. collected. The field replicate will be used to evaluate errors assocrated with sample heterogenelty,
- sampling methodology and analytical procedures. Sample collection frequency will be one field

c rephcate per twenty (20) soil samples ¢ collected per analytlcal parameter/ fractlon analyzed

'To assess sample accuracy, ﬁeld quahty control samples will be collected including a rinsate .
blank. The blanks will be used to evaluate errors arising from potent1a1 cross-contamination due
to: 1mproper handling of samples by collectors and lab personnel; improper decontamination
procedures 1mproper sh1pment and storage and/or on-site atmospheric contammants Rinsate

5
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4 2.1 Standard operatmg procedures )

’ 4 2 2 Sample collectlon methodology

424 Fleld measurement data collectlon

b . U L

o blanks w111 bc prepared in the field by pourmg delomzed water over decontammated samphng
: -'equlpment which in this case would entail pouring the water over stainless steel scoops and
"~ bowls. Sample frequency will be one rinsate blank for each type of equipment used per each day
a decontammatlon event is carrled out Rmsate blanks w111 be analyzed for TAL metal and PCBs

T

» 42 - Samplmg Methods Requlrements o o

As prevxously stated all soil samphng w1ll be'in accordance w1th the U.S. EPA Regzon 11 CERCLA' -

© - Quality Assurance Manual and U.S. EPA Superfund Program Representative Samplmg Guzdance
. “OSWER Directive 9360.4-10; Interim Final, EPA/540/R-95/141, Office of Emergency and =~ -
- Remedial. Response (OERR), Washington, D.C. 'Furthermore, the specific Standard Operating

Procedure (SOP) utilized for soil sampling is the U.S. EPA ERT SOP#2012: Sozl Samplmg, from

the Compena’zum of ERT Sozl Samplmg and Surface Geophyszcs Procedures B

DY

Al samples 1nclud1ng QA/QC samples w111 be collected by personnel from the USEPA Reglon II

DESA/HWSB, Sample locations will be demarcated on-site utilizing flags. Test plts will be dug - -

~ to a maximum depth of four feet. The total number of soil samples includes: sixty- eight (68)
environmental samples to include, four (4) field replicates (i.e., laboratory quality control =~ -
- sample), four (4) MS/Ds, four (4) Background samples. The number of rinsate blanks will be at g
a rate of one per each day equipment is decon. As previously stated, the specific SOPs utilized
- will be the U.S. EPA ERT SOP #2012: Soil Sampling, from the Compendium of ERT Soil

Sampling and Surface Geophysics Procedures. Samples w111 be collected at depth of zero (0) to‘ .
three (3) feet utlhzmg stamless steel scoops and bowls. - e o

" For MS/D sample collectlon double volume is requlred MS/MSD samples requlre three times

the Volume Sample preservation for all environmental samples required only wet ice with

‘samples cooled to-4°C. All sample bottles comply with the U.S. EPA Specifications.and
" Guidance for Contaminant-Free Sample Containers. Samples will be maintained in sealed -

cooler(s) with ice at 4°C. TAL metals samples will be hand delivered to the: laboratory in

Edison, NJ and PCBs samples shlpped via FEDEX to: the CLP Laboratory within 24 hours of -
samphng : S .

-

: 4 23 Sample Contamers, Volume, Preservatlon, and Holdmg Times

- Sample contamer type volume preservatlon and holdmg times are dependent upon analytlcal o
B parameter and fraction and are matrix specific. Table 4. outlines the sample container type
volume preservatlon and holdlng times for samples to be collected on-sxte ’

i

l’-

 Air momtormg w1ll be conducted at th1s site by contract 51te support personnel Fleld data sheets

and the field notebook will be completed for each sample collected. The Soil Field Data Sheet

- . will record sample location; -upper limit of observed contammatlon sample depth; time of

sample collection; lowest depth of observed contamination; laboratory sample number;
laboratory sample analysis; private laboratory sample number; and sample collection notes

" and/or observations. The field notebook will be completed as provided for in Section 8:4: Data |

6



'AQuality Management of the QAPP :

4. 2.5 Samplrng Equlpment Decontammatlon

- Soil samples w111 be: collected usrng starnless steel scoops and bowls The tools to be used on-
- site will also be decontammated prior to site activities. Decontammatron of equipment will be

" - done at the Edison facility and on-site whenever necessary. A rinsate blank sample will be

collected each day for each decontamination event conducted in the field. The samphng
equipment will also be decontaminated after the samplmg event is complete at the US EPA
. Edrson fac111ty All decontammatron procedures w111 be in accordance wrth the followmg

N

e U S EPA ERT SOP #2006 Samplmg Equzpment Decontammatzon from the Compena’zum of
- ERT Soil Samplmg and Surface Geophyszcs Procea’ures (Appendlx B)

-

‘-‘- _i U S. EPA Regzon I CERCLA Qualtty Assurance Manual

4.2 6 Management of Investrgatlve-Derlved Wastes (IDW) R e |

' The wastes that are antrcrpated on bemg generated durrng this sampling event are sods and »
~ personnel protective equipment (i.e. tyveks, bootres etc.). The excess. sorls wrll be placed back
~into the hole from which it was generated :

The personnel protectlve equrpment w1ll be cleaned of gross contammatron bagged and drsposed
, of approprlately All of the ant1c1pated waste w111 be left on-site.” '

'_'5.0 SAMPLE CUSTODY o
51 Speclal Trammg Requlrements/Certlﬁcatmn . " R . |

- To perform the operatlons of thrs samphng event, SST will be dealing with the samplmg |

- activities on-site. This can 1mmmently expose SST personnel to potential occupational

: envnonmental hazards As aresult, it is 1mportant for SST ﬁeld personnel to be famllxar W1th

. Identlfyrng methods and procedures for recogmzmg, evaluatmg and controlhng hazardous

: substances

. Identrfyrng concepts prrncrples and guldellnes to properly protect SST ﬁeld personnel

Drscussmg regulatrons and action levels to ensure the health and safety of SST ﬁeld oversrght - o

' Vpersonnel

- Drscussmg the fundamentals needed to develop orgamzatronal structures and standard
' ,operatrng procedures to mitigate potential env1ronmental hazards : ’

. 0' Demonstratmg the selectlon and use of dermal and resprratory protectrve equlpment
Y ADemonstratrng the selection and use of drrect-readlng air momtorrn‘g mstrumentatlon

In praCtice, not all of the potential énvironmental hazards which may be mherent to a site can be



:':readrly antrcrpated To mmgate these c1rcumstances SST ﬁeld personnel must leam follow and -

s . enforce the published rules govermng occupatlonal health and safety In addition, they must -

maintain awareness and exercise common sense and good judgment when confronting possrble
- unsafe situations. Consequently, all divisions and offices at the Edison facility are required to
.~ provide their staff with the necessary safety trammg and equ1pment to perform thelr asmgned

dutles' e ‘ S X

" For SST personnel all tralmng and cert1ﬁcat1on requlrements are to be undertaken in accordance |

with the protocols set forth in the 1995 “Edison Health and Safety Manual.” Specifically, this
requires completion of the’ forty (40) hour “Hazardous Materials Incident Response Operat1ons
- training pursuant to Occupational Safety and Health Adrmmstratron (OSHA) regulation 29 CFR
~1910.120 and U.S. EPA Order 1440.2. This is to be supplemented by completing the twenty
four (24) hour OSHA sanctioned supervised on-site operations certlﬁcatlon tralmng In -
= conjunctlon SST personnel are also to malntam certlﬁcatlons for: : - -

The supplemental elght (8) hour annual health and safety refresher tralmng |

Flt testlng for atmosphere supplylng resplrators (Level B) and air punfymg resplrators (Level C)
. Enrollment ina physwlan authonzed med1cal monltonng program | |
| 52 Sa_mple Handlmg,and Custody Requlrem_ents -
521 Sample handling and shipment - -

Field data sheets and the ﬁeld notebook w1ll be completed for each sample collected All field and

. sample documents will be legibly written in indelible ink. ‘Any corrections or revisions will be-made

by lining through the original entry and initialing the change. The Field Data Sheet will record -

- -sample location; sample depth; sample type; equipment used; analysis; sample charactenstlcs

sampling personnel and weather. For refererice, the field data sheets are presented in Appendix F..
- The field notebook will be used by field personnel to record all aspects of sample collection and
~ handling, visual observations, and field measurements. The field logbook is a descriptive notebook -
* detailing site activities and observations so that an accurate; factual account of field procedures may

~ - be reconstructed. The sample team or individuals performing a particular sampling activity are

_required to maintain a field notebook. This field notebook will be a bound weatherproof logbook

f that shall be filled out at the location of sample collection immediately after sampling. All entries

* will be signed by the individuals making them. At a minimum, the logbook will contain sample

‘particulars including sample number, collection time, location, descriptions, methods used, daily ,

. weather conditions, field measurements, name of sampler(s), sample preservation, names of on-site

. personnel, and other site- specific observations including any deviations from protocol.

Sample labels will be securely affixed to the sample container and include only the sample

- identification number as per protocol. The sample labels will be sealed with clear tape to

- maintain sample label integrity: Once sealed, samples will be placed in a polyethylene bag 1nsrde

- a waterproof High Density Polyethylene (HDPE) cooler. The coolers will be packed with
sufﬁc1ent wet 1ce to cool the samples to 4°C. A temperature blank will be in each cooler S

Al samples w1ll be the respon51b1hty of the PrOJect Ofﬁcer to see that the samples are hand

“delivered by a U.S. EPA employee to the MAL and sh1pped v1a FEDEX to thie CLP. LAB. All'
samples will be shlpped w1th1n 24 hours of sampllng

8



o 5 2 2 Sample custody procedures o
‘ .Standard U.S.EPA Chain-of- Custody Procedures wrll be followed for all samples and be in -
accordance with the U.S. EPA Region II CERCLA Quality Assurance Manual. The Forms II Lite -
- software-will be used to generate the Chain of Custodies for both the MAL and CLP. The -
- Traffic Report & Chain of Custody Records-will be maintained from the time of sample ~
collection until final depbsition.. Every transfer of custody will be noted and signed for and a
“copy of the record will be kept for each individual who has signed it. The chain-of-custody =~
-records will include, at a minimum, sample identification number, number of samples collected,
- sample collection date and time, sample type, sample matrix, sample container type, sample - .

N -analysis requested; sample preservation, and the name(s) and signature(s) of samplers and all -

~ individuals who have had custody.” Sample labels will only include the sample identification

- number to prevent any conflict of interest issues for samples. Custody seals will demonstrate -
-~ that a sample container or cooler has not been opened or tampered with. The sampler will sign ..
and date the custody seal and affix it to. the container and/or coolér in such a manner that it
' cannot be opened w1thout breakmg the seal :

6. 0 CALIBRATION PROCEDURES AND FREQUENCY .
. 6‘.1" : Instrument Callbratlon and Frequency R L
For the cahbratlon and preventatlve mamtenance

- The EPA Moblle Laboratory in Ed1son NJ w1ll follow

-

, U S ‘EPA Mobrle Laboratory, Ed1son NJ SOPs # C o1: Analyszs of Pestzczdes and PCBs in.
' Aqueous Soil/Sediment, and Waste OZI/T ransformer Fluid Matrzces Revrslon Number 2.0 dated
March 2007 (Appendrx E o S o : i

 The CLP Laboratory w1ll follow: " )

e« US. EPA Contract Laboratory Program (CLP) Statement of Work (SOW) for Orgamc
Analysis, Multi-Media, Multi-Concentration (SOMO1.2). Office of Emergency and Remedlal
Response (OERR) Analytlcal Operatrons Center (AOC) Washlngton DC (Appendxx G)

70 ANALYTICAL PROCEDURES o

7.1 'l Analytlcal Methods Requlrements | _A =

The Mob1le Laboratory w111 be usmg SOP #MAL-3 (Append1x E)

" The CLP Laboratory w1ll be usmg U S. EPA CLP SOW # SOMOI 2 (Appendlx G) | o

8_.0' DATA REDUCTION VALIDATION AND REPORTING

-

8.1 Data Revrew, Vahdatlon and Verlficatlon Requlrements

“The Moblle Laboratory valrdates the1r data according to the U. S EPA January 2008 SOP #
MAL-3: Determination. of Trace Metals in aqueous, soil, sedzmem‘ and Sludge Samples by
- Inductively Coupled Plasma-Mass Spectrometry, Revision# 3, DESA/HWSB. Edison, NJ. =



‘The CLP Laboratory vahdates their data accordmg to the Standard methods and references will

be used as guidelines for data reduction and reporting: All CLP SOW data generated by the CLP .
“laboratory will be reported in standard CLP deliverable format.” Also, “all Non-RAS data x
. generated by a private laboratory will be reported in standard CLP delivetable format Fora-

‘ CLP laboratory, all data vahdatron reports will be surnmanzed accordmg to: . o - ..\

‘.'- HWSS SOPs HW-33: U S.EPA (Envrronmental Protectron Agency) March 2003 Contract
- Laboratory Program (CLP) Statement of Work (SOW) for the Analyszs of Low/Medzum
Concentrations of Volatzle Organzc Compounds (SOMO1. 2) ; o

82 Vahdatlon and Verlficatlon Methods o

\

- U.S. EPA January 2008 SOP # M/lL 3 Determznatzon of Trace Metals in aqueous soil,
sediment and Sludge Samples by Inductively Coupled Plasma—Mass Spectrometry Revrsron# 3,
-DESA/HWSB Edrson NJ (Appendlx E) ' . . . S

For CLP Lab All CLP data w111 be vahdated by. the followmg HWSS Data Valrdatlon SOPs | .
HW-33:US. EPA CLP SOW for the Analyszs of Low/Medzum Concentratzons of Volatile
- Organic Compounds [SOMO] 2] o

- 8.3 Data Acqmsntlon Requlrements T

o Data acqursrtron from non- dlrect measurements such as data from databases or hterature is-not
= ant1c1pated at thrs trme -_Therefore thrs is not apphcable o

- 84 Data Quallty Management

LAll proj ect data and information must be documented ina format that is usable by prOJect

o personnel This section of the QAPP. describes how pI‘O_]eCt data and 1nformat10n willbe "

documented, tracked, and managed from their generation in the field to final use and'storageina’
" manner that ensures data integrity and defensibility. All field and sample documents will be
legibly written in indelible ink. Any correction or revisions will be made by hnmg through the
onglnal entry and 1n1t1ahng the change R - :

The followmg ﬁeld and sample documentatron w1ll be mamtamed Examples are presented in
Appendlx F - ~ g

- e The field logbook isa descnptlve notebook detallmg site activities and observatlons so that

~ an accurate, factual account of field procedures may be reconstructed. The sample team or
individuals performing a particular sampling activity are required to maintain a field notebook.
This field notebook will be a bound weatherproof logbook that shall be filled out at the location
of sample collection 1mmed1ate1y after sampling. All entries will be 51gned by the individuals
making them. At a minimum, the logbook will contain ‘sample particulars 1nclud1ng sample
number, collection time, location, descriptions, methods used, daily weather conditions, field ‘
~measurements, name of sampler(s), sample preservatron and other srte-specrﬁc observatxons o
" including. any deviations from protocol S

. Freld data sheets and eorrespondlng sample labels are used to identify sarnples and document |

- ﬁeld sa.mplmg conditions and activities. The field data sheets w111 be completed at the trme of

10




sample collectron and wrll 1nclude the followmg sample locatron upper limit of observed
contamination; sample depth; time of sample collection; lowest depth of observed contamination;
‘laboratory sample number; laboratory sample analysrs private laboratory sample number prrvate '
laboratory sample analysrs and sample collectron notes and/or observatlons

e Sample labels will be securely afﬁxed to the sample contarner and mclude only the sample
identification number as. per protocol to prevent any. conflict of i interest issues. The sample labels.

o B will be sealed with clear tape to marntam sample label mtegrrty

_0 The Trafﬁc Report & Chain of Custody Records will be: malntamed from the t1me of' sample ’
~ collection until final deposition.” Every transfer of custody will be noted and signed for and'a
~ copy of the record will be kept for each individual who has signed it. The chdin-of-custody -
records will include, at a minimum, sample 1dent1ﬁcatlon number, number of samples collected, -

- sample collection date and time, sample type, sample matrix, sample container type, sample '

analysis requested, sample preservation, and the name(s) and srgnature(s) of samplers and all -

o 1nd1v1duals who have had custody

e Custody seals w111 demonstrate that a sample coritainer ot cooler has not been opened or
- tampered with. The sampler will sign and date the custody seal and affix it to the container. or.
: cooler in such a manner that it cannot be opened wrthout breakmg the seal

. Procedures are prov1ded for prOJect personnel to make changes take correctlve actions. and

~ document the process through Corrective Action Request Forms.  Corrective action can occur
during field activities, laboratory analysis, data validation, and data assessment. For further
'1nformat10n refer to. Sectlon 13 0 Corrective Actlon .

| 9.0 INTERNAL QUALITY CONTROL CHECKS AND F REQUENCY

91 Quallty Control Reqmrements

As prevrously stated to assess data quahty, PARCC (Precrsron Accuracy, Representatrveness
‘Completeness and Comparabrhty) parameters will be utrhzed These essentlal data quality -

elements are dehneated as follows o S o

9. 1 1 Data preclslon

Prec1s1on is’ deﬁned as a-measure of the reproducrbrhty of mdrvrdual measurements of the same
- property under a given:set,of conditions. The overall precrsron of measurement dataisa mrxture o

'of samplmg and analytxcal factors.
9111 Analytlcal prec’rsnon .
o For Organic SampleS'

~ To assess error assocrated w1th analyte interference with the quantltatlon of other analyses and

-~ error due to laboratory bias and precision, Matrix Spike and Matrix Spike Duplicate samples

- (MS/MSDs) will be collected. One sample will have three aliquots. - The first aliquot will be -
v analyzed routinely for the parameters of interest, while the other two. aliquots will be spiked with
- known quantities of the parameters of interest prior to. analysis. The Relative Percent Difference
(RPD) between the two results w1ll be calculated and used as an 1nd1catron of the precision of the

RE



S data on the overall measurement precrslon o

‘/?‘analyses perfor’med.'/,_ o . . v
RPD = |MSR -MSDR| x100 . Where: MSR = Matrix Splke Recovery

o (MSRjFMSDR)/2 - - - . . MSDR = Matrix Spike Dupllcate Recovery -
AR : | 1 1nd1cates absolute value of the dlfference '

ot

_' 'The analytrcal precrslon for the analytlcal methods chosen in terms of estrmated RPD.

- e For: Inorgamc Samples

To assess error assoc1ated wﬂh analyte mterference w1th the quantrtatron of other analyses and '
. error due to laboratory bias and precision, Matrix Spike and Duplicate samples (MS/Ds) will be _
collected. The Relative Percent Difference (RPD) between the two results will be calculated and
used as an 1nd1cat10n of the precrslon of the analyses performed

=S - D] X 100 W_here S= Sample Result (ongmal)
- (S+D)2 - - - D=Duplicate Result - :
o SN mdrcates absolute value of the d1fference

o The'analytical precisidn for the analytrcal methods chosen i m terms.of estlmated,-RPD.' .

9 1. l 2 Sample collectlon precnsnon ‘

| VSample collection precision w1ll be assessed by collecting field rephcate samples “The field.
replicates will be used to evaluate errors associated with sample heterogenelty, sampling”
methodology and analytical procedures The analytrcal results from these samples w111 provrde _

o 79 1.2 Data accuracy

Accuracy is deﬁned as the degree of dlfference between measured or calculated values and the
true value. The closer the numerical value of the measurement comes to the true value, or actual |
- concentration, the more accurate the measurement is. It is difficult to measure ‘accuracy for the,
entire data collection activity. Sources of error are the sampling process, field contammatron
preservatlon handlmg, sample matrix, sample preparatlon and analysrs techruques

9, 1 2.1 Analytlcal accuracy
, .Analytlcal accuracy ‘will be assessed through the analysrs of quallty control samples specrﬁed in
~ the analytical method (i.e., matrix spike). The analytical accuracy will expressed as the percent
récovery (%R) of an analyte Wthh has been added to the environmental sample at aknown. .- _
~concentration before analysis and is calculated accordmg to the followmg equatlon See table 5
for estrmated accuracy : : - :

%R = [SSR SR] x 100

Where SSR Spiked Sample Result :
- ~ SR = Sample Result ’
SA=Spike Added

P
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k Both the analytrcal precrsron and accuracy for the analytlcal methods chosen in terms of
~-estimated percent recovery. o T
' 9 1 2 2 Sample collectlon accuracy S

. To assess sample accuracy, field quahty control samples will be collected and evaluated

including rinsate blanks The blanks will be used to evaluate errors arising from. potentlal cross- -

" ‘contamination due to; 1mproper handling of samples by collectors and lab personnel, 1mproper
* decontamination procedures 1mproper shrpment and storage or on-31te atmosphenc
.contammants ‘ : : : :

o 9.13 Data Representativeness o IR .

‘ Representatlveness expresses the degree to which sample data accurately and precisely- represent n

. acharacteristic of a populatlon -parameter variations ata samplmg point, or and env1ronmental
condition. Representativeness is a qualitative parameter which is most concerned with the
' proper. de51gn of the sampling program and proper laboratory protocol. The representatlveness
criterion is best satisfied by making certain. that sampling locations are selected properly-and a
sufficient number of samples are collected. Therefore, data representativeness will be assessed °

by collectmg field replicate samples.. The ﬁeld rephcates are by deﬁnltlon equally representatrve "

' of a grven pomt in space and time. o o _ o

~In addltron as prevrously stated, data representatrveness w1ll be satlsﬁed by ensuring that the .
: 'samphng program is followed according to the U.S. EPA Region Il CERCLA Quality Assurance
- Manual; and the U.S. EP4 Superfund Program Representative Sampling Guidance for soil,” -
" Volume 1. Also, proper sampling techniques will be used in accordance with the U.S. EPA ERT
: SOP/#ZOJ 2: Sozl Samplzng, from the Compendzum of ERT Soil Sampli ing and Surface Geaphyszcs

Furthermore proper analytlcal procedures w111 be followed and holdmg tlmes of the samples w111
s 'not be exceeded in the laboratory.” ‘ -

. The U S EPA Mobrle Laboratory, Edrson uses’ SOP # AML 3. Determmatzon of Trace
 Metals in aqueous, soil, sediment and Sludge Samples by lnductzvely Coupled Plasma-Mass '
vSpectrometry Revrslon# 3, DESA/HWSB Edison, NJ (Appendlx E) S :

e The U S EPA Contract Laboratory Program (CLP) uses U S. EPA Contract Laboratory
- Program. (CLP). Statement of Work (SOW) for Organic Analysis, Multi-Media, Multi- :
- Concentration (SOMOl .2). Office of Emergency and Remedial Response (OERR), Analytlcal
"Operatrons Center (AOC) Washrngton DC. (Appendlx G) . / .

e

9 1.4 - Data Comparablllty
, : ) - ‘
o Comparab111ty is deﬁned as the conﬁdence w1th whrch one data set can be compared to another
~ Field and laboratory procedures greatly affect comparability. Therefore, to optimize -
- comparability, sampling and analysis for all samples will be performed using standard1zed
analytical methods and adherence to the quality control procedures outhned in the methods and

: }thlS QAPP Therefore the data will be compared
9.15 DataCompleteness R " I E (* o
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Completeness is deﬁned as the measure of the amount of val1d data obtained from a measurement
system compared to the amount that was expected to be obtained under normal conditions. Data - -
completeness will be expressed as the percentage of valid data obtained from measurement system.
For data to be considered valid, it must meet all the acceptable criteria mcludmg accuracy and -

precision, as well as any other criteria specrﬁed by the analytical method used. Therefore, all data

- points critical to the sampling program in terms of completeness will be 100% validated by.

~ “USEPA Region II DESA/HWSB in accordance with the US EPA Region 2 SOPs. Wlth 100%
’ validation, the ratlonale for consrdenng data pomts non-crrtlcal is not required. :

- _100 Performance and Systems Audlts _ o

10.1 ', Assessments and Response Actlons

i

- No perforrnance audit of field operatlons is anticipated at th1s t1me If conducted performance B
and systems audlts w1ll be in accordance w1th : -

. U S. EPA (Envrronmental Protectlon Agency) Region II. October 1994. SOP No. HW- 20
" Standard Operation Procedure (SOP) for Conducting CERCLA Field Audits. Revision 0.

. Division of Environmental Services and Assessment Hazardous Waste Support Branch

- Hazardous Waste. Support Section, Edlson NI. ' -

110 PREVENTIVE MAINTENANCE )

11.1 Instrument/Equlpment Testlng, Procedures & Scheduled Inspectlon and
Mamtenance Requirements =~ , S

N

As prev1ously stated calibration and preventatrve mamtenance of analytlcal laboratory
- ‘equipment will follow procedures as spec1ﬁed in paragraph 8.0 Data Reductlon Vahdatlon and
: Repomng of the- QAPP ' | : : o S

L 11 2 Inspectlon/Acceptance Requlrements for Supplles and Consumables

All blanks (e.g., rinsate blank) w111 be prepared usmg demonstrated analyte free, delomzer water as

" specified in the U.S. EPA Region II CERCLA Quality Assurance Manual. The demonstrated -

- analyte free water meets the. assigned criteria values for the Contract Laboratory Program (CLP)
- Contract Requlred Detectron Limits (CRQLs) and Contract Requlred Quaritization Limits

* (CRQLs) as outlined in the most recent CLP Statements of Work (Sows). The criterion is as

~ follows: purgeable organics < 10 ppb; semx-volatrle organics < CRQL; pestwrdes < CRQL; PCBs

- <CRQL; inorganic < CRDL. However, for common laboratory contaminants (i.e., methylene

- chloride, acetone, toluene, 2-butanone, and phthalates), the allowable limits are three times the _
‘respective CRQLSs. All sample bottles comply with OSWER Directive #9240.0-05A; U.S. EPA

Speczf catzons and Guzdance for obtaining Contammant—Free Contazners EPA 540/R—93/051

' 12;0 SPECIFIC ROUTINE PROCEDURES/MEASUREMENT PARAMETERS
o INVOLVED ‘

12.1 Reconclhatlon w1th Data Used to Assess PARCC for Quallty Objectlves
o Measurement R : ,

~

Sample collectron precrslon w1ll be evaluated by collectmg and analyzmg both a ﬁeld dupl1cate v
' 14 ) '
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: _sample and collocated samples (1 le., spht samples) The ﬁeld duphcate samples will be used to .

' evaluate errors associated with sample heterogeneity, sampling methodology and analytical

procedures. The analytical results from the field duplicate samples will prov1de data on the
- overall measurement precision. Precision will be reported as the relative percent dlfference v

~ 7 - (RPD) for two measurements The acceptance criteria for the field duphcate samples are located
'-"mTableS o Sl B S . _ o '

RN

- Data w111 be generated through the collectlon of sorl samples at the Jewett Whrte Lead Company

- Site. ThlS ‘data will be used to determlne if there i 1s 'soil contamination at the site, the extent of

contamrnatlon evaluate potentral health threats, and determrne the envrronmental 1mpacts

= 13 0 CORRECTIVE ACTION

13.1 Assessmeuts and Response -Actlons' '

Procedures are provrded for prOJect personnel to rnake changes take corrective actlons and
document the process through Corrective Action Request Forms. Corrective. action can occur

‘ :durrng ﬁeld actrvrtres laboratory analysxs data vahdatron and data assessment.

'_ ’Correctlve action in the ﬁeld may be necessary when the momtorlng network des1gn is changed
A change in the field includes: increasing the number.or type of samples or analyses; “changing

sampling locations; and/or modifying sampling protocol. When this occurs, the project officer or -
project QA officer will identify any suspected technical or QA deficiencies and note them in the

field logbook. The prOJect QA officer will be- responsible for assessing the suspected deficiency .

.and determining the impact on the quality of the data; Development of the approprlate correctlve :

action will be the responsrbrhty of the OSC.

\

‘ Laboratory correctlve actron wﬂl be in accordance _‘ :

N '« For EPA Mobrle Laboratory SOP # MAL 3 Determination of T race Metals in aqueous
soil, sediment and Slidge Samples by Inductively Coupled Plasma-Mass Spectrometry, S
Revrsron# 3, DESA/HWSB Edrson NJ (Appendrx E) »

. e For The U S EPA Contract Laboratory Program (CLP) U.S. EPA ‘Contract Laboratory
Program (CLP) Statement of Work (SOW) for Organic Analysrs Multl-Medla Multi- ,
Concentration (SOMO01.2).. Office of Emergency and Remedial Response (OERR) Analytical |

o -_ Operatlons Center (AOC), Washmgton DC (Appendrx G) S Y

.‘140 QAREPORTSTOMANAGEMENTf_,_:_

14. 1 Dlstrlbutlon Llst

A

' Table 3 1dent1ﬁes pIOJeCt personnel who shall receive. copres of the approved QAPP and any - " v

subsequent revrslons e T . oL

14.2 Reports to Manag’eme’ntl e | i ]

The data collected as aresult of samphng act1v1t1es will be orgamzed analyzed and summanzed
in a final project report that will be submitted to the all project officers according to the Project

o Schedule The report will be prepared by the pI'O_]eCt ofﬁcer or project quahty assurance ofﬁcer :

g
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~.and include appropriate data qnality"assessment. B

~ The sampli-ng and'analysis‘protQCOI is lis_ted- as Table 4.

‘Date by which comments on the plan are to be recelved by
the project officer. '

ACTIVITY -~ R DATE
Date of the request which mmates the prO_]th July 9 2008 7
Review and Background mformatlon o ’ July 9, 2008
| Date by which the project plan w1ll be submltted to all » July 21,2008
_interested parties. . - R v
Obtain site access - ‘ S0 Prearranged\by ERRD

'July3l 2008 -

{ Date(s) of the field reconnaissance.

July 10, 2008 & October 14, 2008

, Date(s) of the field sampling activities.

December 15-23, 2()08 .

' Date(s) the samples will be submrtted to the laboratory for- _

analysrs

All samples will be hand-delivered to the
Mobile Laboratory and shipped via FEDEX to
CLP Laboratory. within 24 hours of sampling.

| Date(s) by whlch all analyses are to be completed and the.

data submitted to the project officer.

45 day tumarom_d

-Date(s) the data will be entered into STORET or other
computerized systems.

Not apphcable

. Date of the completion of the draﬁ mtenm/ﬁnal pro_lect -
report. (Samplmg Trip Report) :

Wxthln one week’ of the end of the samphng

- event

' _Date for the issuance of the final project'report.

| analytical data. -

Within two weeks of recelpt of valldated

i

PrOJect Personnel

‘ Title

Nick Magnples On Scene Coordmator (OSC)
ERRD/RAB

Overall Project Coordinator’

\

Idelfonso Acosta Site Assessment Manager (SAM)
ERRD/SPB

J

Pre-reme_dial Project _Manager:

¢

Jan Hagiwara, Site Assessment Manager (SAM)
ERRD/SPB -

Pre-remedial Project Manager

. s ;
‘Michael A, Mercado; DESA/HWSB . ,Project (_)fﬁcer ‘\. -
Superfund Support Team (SST) LT ~
Pat Sheridan, DESA/HWSB Quality Assnrance Officer

Superfund Support Team (SST)




PROJECT PERSONNEL

RESPONSIBILITY

N1ck Magnples On-Scene Coordlnator (OSC)

| .Site’ P_rOJect Manager

j
\

Idelfonso Acosta, Slte Assessment Manager (SAM)'

|:ERRD/SPB R |

Pre-remeoial Project Manager

| Jan Hagrwara, Site Assessment Manager (SAM)
. ERRD/SPB ' _

- VPre’-rem.e_diavl Proj ect Manager.

Michael A. Mercado PI‘O_]eCt Ofﬁcer -
DESA/Hazardous Waste Support ‘Branch

| 'VPI‘O.] ect Management/Safety Ofﬁcer

Sampling Operatlons

Mark Denno Sampler

| Samphng Operatlons/_ .

DESA/Hazardous Waste Support Branch | | Field Support .
| Diane Salkie - | Field Support -
' DESA/Hazardous Waste Support Branch o ‘
| Christina Leung - ' B | Field Support
DESA/Hazardous Waste Support Branch'_- I
‘Pat Sherldan PrOJect Quahty Assurance Officer . Report QA_ B s

DESA/ Hazardous Waste Support Branch-

‘Robert Frnke Envrronmental Sclentlst

- | DESA/] Hazardous Waste Support Branch

_ Moblle Laboratory analysrs of TAL

metals analysis/ technician

CLPLab .~ : k

:Laboratory analysrs of PCB sample :

laboratory QC, data processmg
activities :

Overall QA

| DESA(/IIazardous Waste Support Branch o

7




Sample . | Number of | . Matrix * Parameter/Fraction “Sample Container! Sé‘mplé Analytical Method Method Detection " Holding Time®
Type - Samples’ T : : : o : ) ,| . Preservation b Limit . :
Environmental | 68% ~ Soil TAL Metals (1) 4 oz. Wide-mouth glass jar Coolto 4°C MAL#6 . Analyte Specific - - 6.months
- ' A . . : " : 0.02-22.48 mg/kg .
20% Soil TCLPCBs . (1) 4 oz. Wide-mouth glass jar " | CooltodeC. SOMO1.2 33 ug/kg 10 days to extract, 40
] 17 — ‘ o . 5 - o ._ . : ‘ I _days analyze
Rinsate Blank | 2 . . | Aqueous - | TAL Metals (1) 1Lt Wide-mouth Plastic Bottle . | Coolto 4°C - MAL#6 Analyte Specific 6 months -
N . T P | wipH 2 (HNO;) : 007161 ugh) |
TCL PCBs (2) 11t. Wide-mouth amber glass jar ~ | Coolto4°C ~ | SOM01.2. 1ug/L ~ | 5 days o extract, 40
) : L oo : ‘ i days analyze ‘

5 : ek ! Lk A
Laboratory Sample =~ - " Sample Analytical - Quantization Quantization Estimated Accuracy . Estimated Precision
' Parameter/. Matrix Method - - Limit . Limit Units Accuracy- Protocol Precision Protocol
Fraction : . : ’ . ' " SR
MAL TAL Metals, - Soil - MAL-3 5500 mg/Kg ppm levels 75-125% | CLP-RAS +20%RPD * MAL-3
cLp - | pcBs Soil SOMO1.2 33 ugKe ppb levels T 29%135% CLP-RAS <20%RPD CLP-RAS
MAL ‘TAL Metals Aqueous . MAL-3 0.5~ 5000 ug/L “ppblevels - 75-125% _' CLP-RAS #20%RPD " MAL-3
i . ' - . .- o . 0/ _ 0, — . 4 < =
- 'CLP _PCBs: Agueous * SOMO01:2 ‘1 ug/l” . ppb levels 295’ _135-4 ' CLP-RAS - . <20%RPD CLP-RAS
e

18



Y

| APPENDIXA

. SITE MAPS -



Y
02
10526

1075

9760 -

S 78.5

6

AVE.

.5'

43125.

URC

~ 2o0o-0

.15

‘z_m._. .

0142'.5
(A

T25T30 73

7100 [
100 =

N
(2]

na.s
35.
Fi 34
o

12.54/

3325 :

2

125

o

105

H

i

..

BROADWAY

EFARK;

30367

100 -

L.
X

N 64.45 .60, ‘g

MTAE0 .5

]2
.50

i

1387

et 2 4

-170.88
10T.04
(BATISy 2781

ISAT 1397 K22

i . G 0

. 15.44.

,,VO.

35

e

R
=

2275 7 605] BEST WaiT A

7583

-..102

75.56.

: w_om...,

108

[®_8Bi0s’

75

700

10
A~

180

io0

— 26

100!

100

e

 mm22m%ﬂ

_ _ ._.u»..mm”. ﬁu .

R 7, TN W SV

A

 HEBERTON

2

el aTfee
: ”ﬂw_.onﬁ.. fu..W % .
Fﬂﬁ“xﬂw

NEwW 3T -

DReP 2,33 F 367




.

. . o 3 VS‘itePhotQSI_.

- _’ : . N | ) ' ' -
~Photos from EPA site visit, 2000 Richmond Terrace, Staten Island, 6/13/08 - |
_ Fig. 1. View 02000 Richmond. Terrace from _iﬁtersgctidn of Park Avenue (on right) & _ L
'Richmond Terrace. . ;. = . L R S ST S
T T e ST
; 4 !5,‘&'% tg‘;r" “\,’ gt .
, = o
_ ek .’ ; ; 3 .
Fig. 2. 2000 Richmond Terrace - view inside fenc ﬁomParkA enue looking NE
? v g o ,w o TR 5 A m‘yp:-aw 5 : : . v. 9 s Ly S 2 3 '- ,@; R .,
Ve A %‘fwﬁ\ o 7 Ao 1 5 . o




\ . 7 ki it T ;,n‘."
o e e b e L i’"»ém
'r««,ﬁ]ﬁa‘z
* Fig. 4. 2000 Richmond Terrace -view inside fence, from Richmond Terrace looking SW
i et g mﬁ;ﬁ 5y E !‘»}g‘\ ORI e ) T ; ‘J‘NU,&;‘:‘,"\,‘{E ) .
! .
. ] .
For more photos, please contact: . -~ S o T
Jan Hagiwara, EPA Region 2, ERRD-SPB at (212) 637-4321 - S o
' Ay . _ ~ ‘ .
N , . N i~
- I ' - ) - \ - ‘



| CONSTRUCTION =~ R

0 EL0|
S B |
{2 El2] o
| 3 E13| % N
125 EREC T |V X
1. 03" D10| 03FD20|"

1-i rop2d| ;
12 2 D22 NN
il I IR Y2

.C2 . R C-3 _Ms“)-vl NG

: 3 C-2-0 '0',3”_ C-3f0 TN
I ocaa| - ICa

> Cap| - zFea2| N

B-1-0] 03" “B-2-0 L 03
S PUBLLE e Bl 1 B3 1
L2 B2} o pgpaa| o2 B32| 0 2
s 3 B3| 3 B3| - 3 B33

DUt i EEE . CONSTRUCTION -~ -~
DT PP D ) L [ comeany
T3 Ad0] 037 A2 S o
LAl U A2
2 A2 2 CA22|
: 4oy oAn3] 3 A3 ‘ ', .
Al | gare L TR | b

o : T
o~




o APPENDIXB

_ U S EPA (Envxronmental Protectlon Agency)
L Env1ronmental Response Team (ERT) “.'

_ Standard Operating Procedure (SOP) #2006 Sampling Equzpment Decontammatton -

L ' Ofﬁce of Emergency and Remedial Response (OERR) _
T R Washlngton,DC D R

s Jann'ary_ 1991




L

)

1.0 SAMPLING EQUIPMENT DECONTAMINATION: SOP #2006

sCopE AND APPLICATION'

This Standard Operating Procedure (SOP) describes -
methods used for preventing or reducing cross- =~
" contamination, and provides general guidelines for =
sampling equipment decontamination proceduresat

" a hazardous waste site.- Preventing or minimizing
cross-contamination * in 'sampled media and in

~ samples is important for preventing the mtroductxon"
.of error into sampling results and for protectmg thc
o health and safety of 51te personnel a

accumulated on sampling = equipment
protection of personnel from permeating substances,
reduces or eliminates transfer of contaminants to
clean' areas, prevents the mixing of incompatible

* . substances, and minimizes the hkehhood of sample"

: cross -contamination. -

12 METHOD SUMMARY

.Conta_niinarlts can be physically removed from.

‘equipment,
.disinfection.
requires: physical
-abrasive and non-abrasive methods.

or deactivated by sterilization or
Gross contamination -of equipment
decontamination, including

pressure water cleaning, followed by a wash/rinse
- process using appropriate cleaning solutions. Use

of a solvent . rinse. is requxred ‘when orgamc

. contamination is present

| 13 SAMPLE PRESERVATION

CONTAINERS, HANDLING AND_

"STORAGE

This section is not ap‘plicable to t‘hiS'SOP." |
'INTERFERENCES AND

14 ,
. POTENTIAL PROBLEMS

o The use of drstilled/dcionizcd' _watcr'f '
commercial”

commonly available from
vendors may - be .acceptable for
decontamination of sampling equipment

_ “These include
the use of brushes, air and wet blasting, and high- .. -

LA

.. Removing’ or ncutrahzmg contaminaits that have - "
ensures .

1.5

Acids’
" decontamination sequence pose the health
-and safety risks of inhalation -or skin

- ‘ Stress

prowdcd that it has been venﬁed by

’ laboratory analy51s to be analytc frcc

‘An untreated potable water supply is .not

an acceptable substitute for tap water. Tap

water may be used from any municipal =

water treatment system for . mixing -of
decontamination solutions. -
utilized in the

and solvents

contact, and. raise shipping concerns of

: permeatxon or dcgradatlon

The site work plan must address dlsposal

of the spent decontammatron solutions. -

'-‘Several procedures can be established to

minimize . contact with waste ‘and thev
potentlal for contammatlon For example:

work . practlces that
minimize contact thh ‘hazardous -
substances

- Use remote sampling, handling,
* and container-opening techniques
- when appropriate.

- ‘ Cover monitoring and sampling
- equipment with protective material
to minimize contamination..

_ - Use dis"poSable -outer garments

and disposable sampling
.equipment when appropriate.

'EQUI'P_M'ENT/APPARATUS ‘

' appropnate personal protectwe clothmg
-non-phosphate detergént

selected solvents
long-handled brushes

drop cloths/plastic shcctmg
trash container

‘paper towels
.galvanized tubs or buckcts

tap water



. dxstxlled/dexomzed water -
- metal/plastic containers for- storage and
- disposal of contaminated wash solutions
®  pressurized sprayers for tap  and
- deionized/distilled water o
- sprayers for solvents '
trash bags .
aluminum foil
; safety glasses or splash shleld
: emergency eyewash_ bottle )

'1.'6 : REAGENTS

There are no reagents used in this procedure aside
 from the actual decontamination solutions ‘and = -
solvents. ~ In general, the following solvents are L

utlhzed for decontammatlon purposes

' 10% nitric acid®
acetone- (pesticide grade)(’)
hexane (pesticide grade)(’)
methanol

o Only 1f sample is. to be analyzed for trace metals.
_" @ Only if sample is to be analyzed for orgamcs

17 PROCEDURES

" As part of the ‘health and safety plan, develop and _
. setupa decontamination plan before any personnel .
-or'equipment enter the areas of potential exposure.

- The . equipment decontammatlon plan should
_mclude

‘e "the ‘number, location, and layout of
' "decontammatron stations

o 0 w_hlch.decontammatron apparatus is‘needed'
.. tlle appropriate deeontamination methods o

o - methods for 'disposalv :of, contaminated - .

clothing, apparatus, and solutions -

174 'Decon't‘ar‘nination Methods

-,

All personnel, samples, and equipment' leaving the

. contaminated area of a .site must be
- decontaminated. Various decontamination methods
-..will either physically remove -contaminants,

 inactivate contaminants by disinfection = or _

- sterilization, or do both: .

. In many cases, gross contammauon can be removed
‘by physical means. The physical decontamination

techniques appropriate for equxpment
decontamination can be grouped into two -
categories:  abrasive methods and non-abrasive

“methods.
. Abrasive Cleaning Methods

Abrasive cleaning ’methods work by rubbing and h
- wearing away the top layer of the surface containing

the contaminant. The following abraslve methods |

R ~ are avallable

. Mechanical; Mechanical cleaning methods
. use brushes of metal or nylon. The
. amount and type of contaminants removed -
. will vary with the hardnéss of bristles,
length of brushing time, and .degree ‘of
brush contact.

e Air Blasting: A1r blasting is ‘used for
. cleaning - large eqmpment -such = as
- bulldozers, drilling ngs or .auger bits. The -
':eqmpment used in -air blast- cleaning
- employs compressed air to force abrasive
material through a nozzle at high velocities:
The distance between the nozzle and the -
surface cleaned, as well as the pressure of
air, the time of application, -and the angle

at which the abrasive strikes the surface, . .

determines cleaning efficiency. Air blasting

has several disadvantages: it is unable to
~ control the amount. of material removed, it
- can aerate contaminants, and it generates -

large amounts of waste.

. Wet Blastmg Wet blast cleamng, also-
' used to clean large equipment, involves use
of a-suspended fine abrasive delivered by

~ compressed air to the contaminated area. -
. The amount of materials removed can be
carefully controlled by using very fine

. abrasives. This method generates a large
~ amount of waste. '

Non-Abrasive Cleaningi 'Meth'ods

. Non-abrasxve cleamng methods work by forcmg the

- contaminant off of a surface with pressure. In
. -general less of the equipment surface is removed
"+ using non-abrasive methods. The followmg_ non-

' abrasive methods are available: i o



2. Wash

. High-Pressure Water: . This

(atm) which relates. to flow rates of 20 to
]40 liters per minute,

. Ultra-High-PreSsure Water:
- produces a pressurized water jet (from
1,000  to 4,000 atm). -The ultra-high-
- pressure . spray .removes tightly-adhered

surface film. The water velocity ranges.
from 500 m/sec (1,000 atm) to 900 m/sec -
(4,000 atm). Additives can enhance the -

method. This method is not applicable for ..

N hand hcld samplmg equrpment

D/smfect/on/Rlnse Methods

method
consists of a high-pressure pump, an. . -
operator-controlled directional nozzle, and
- a high pressure hose. Operating pressure -
- usually ranges from 340 to 680 atmospheres

This systcm" '

. stmfectron Drsmfectants are a practical .

means of mactrvatxng mfecnous agents

®  Sterilization: Standard
methods involve ‘heating - the equipment.
Sterilization 'is 1mpract1ca1 for
equipment. .

stenhzatron

large.""

. Rmsmg Rmsmg removes contammants’

through dilution, physrcal attractron and

'solubxhzatlon T o .

Field Sampli'ng Equipmént
Cleamng Procedures

1.7.2

,Solvent rinses are not necessanly requrred when

organics are not a contaminant of concern and may

be eliminated from 'the Sequence specified below.

Similarly, an acid rinse is not required- if analysrs
does not include i inorganics.

1. Where ,applicab_le, follbw physical removal

. procedures specified in sec_iion_ 171

equipment

‘ “with a non-phosphate
. detergent solution. : B

!

3. Rinse with tap water.

4. Rinse with distillc‘:d/deiohizéd water.

*. analyzed for trace organics.

o 5. Rinse with 10% mtnc acrd if the sample wrll be _

7/

- Selection  of fhe‘

6.‘ Rmse with drstrlled/ deromzed water. -

7. Use a solvent rinse (pestrcrde grade) 1f the
sample will be analyzed for orgamcs

. 8 Air dry the equrpment completely

o 9 Rmsc agam with drstrlled/ deionized water,

_sdlvenf_ for use in the
» decontamination process . is based .on the

contaminants present at the site. Use of a solvent -
" is"required when organic contamination is present -
© on-site.
organic contaminants include acetone, hexane, or-

Typical solvents used for removal of

water. 'An acid rinse step is required if metals are
present on-site. If a partxcular contaminant fraction
is not present at the site,
decontamination - procedure - listed above ~may be

» modrﬁed for site specificity. The decontamination

solvent used should not be among the contaminants
of concern at the srte :

Table 1on 'page 4 l_ists solvent rinses which .nlay be
required for elimination of particular chemicals. -
* After each solvent ririse, the equipment should be

air dried and rinsed with distilled/ deionized wate'r.

Samphng eqmpment that requires the use of plastlc

" tubing should be . disassembled and the tubing"

replaced with clean tubing, before commencement

of sampling and between sampling locations.

18  CALCULATIONS

This section is not _app'li:c'able to this-SOP.

19  QUALITY ASSURANCE/
© QUALITY CONTROL

. the . nine-step

One type of quahty control sample specrﬁc to the :

field decontamination process is the rinsate blarik.
" The rinsate ‘blank provides information on the
effectiveness
employed in the field. When used in conjunction
“with field blanks and trip blanks, a rinsate blank can

detect  contamination during sample handling;
storage and sample transportatxon to the laboratory.

-

of the decontamination process .



© - Table 1: Reeommendéd'»_s'olvent' Rinse for Soluble Contarminants

’SOLVENT

'SOLUBLE CONTAMINANTS ~ =

Water -

»Low-charn hydrocarbons
. Inorganic compounds .

Salts

Some organic acrds and other polar compounds ]

Dilute Acids - -

‘o

Basic (caustxc) compounds .
" Amines . A
Hydrazrnes o

‘ Dllute Bases -- for example detergent o
"and soap ‘

N

Metals
Acidic compounds ’
' Phenol
Thiols , : :
Some nitro and sulfomc compounds

Organic Solvents® - for example,

- alcohols, ethers, ketones, aromatics, -
straight-chain alkanes (e.g., hexane), and
common petroleum products (e g., fuel,
oil, kerosene)

. Nonpolar. compoundsl(e.g., some’ _organic'compounds) '

- WARNING:_ Some organic solvents can permea’te and/or degrade protective clothing.

* A rinsate blank. consrsts of a sample of analyte free

(ie, deionized) water which is passed over and -
through a field decontammated sampling devrce and -

»placed in a"clean- sample contamer

. Rinsate blanks should. be run for all parameters of _

interest at a rate of 1 per.20 for each parameter,

eeven if samples are not shipped that day.. Rinsate

blanks are not required if
equipment is used.

110 DATA VALIDATION ©

. This sect_ion 1s »not applicahle.’ to this SOP.

111 HE_ALTH‘ANDSAFE_TY

“When working with potentially hazardous materials '

-follow US. EPA, OSHA and specxﬁc health and
. safety procedures. .

' Decontammatron can pose hazards under certain
crrcumstances even though performed to protect

ot

dedicated sampling’ . -

~ health and safety. Hazardous substances may be
. incompatible with decontamination methods. For

example, th\e decontamination solution -or solvent

may react with contaminants to produce heat, . -
_explosion;. or toxic products.
methods ‘'may be incompatible with clothing or -

Decontamination

equipment; some solvents can permeate or degrade

protective clothing. Also; decontamination solutions

and solvents may pose a direct health hazard to

_ ‘workers -through mhalatron or skm contact or if .
they combust

The decontammatron solutions and solvents must be -
" determined to ‘be. compatible before use. Any

method that permeates, degrades, or damages

personal protective equipment should not be used. .
" If decontamination methods pose a direct health
_hazard, measures - should be taken to protect

. personnel or-the methods should be modlﬁed to
. elrmmate the hazard. : :
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SUPERFUND PROGRAM

© OSWER Directive 9360.4-10

EPA 540/R-95/141
PB96-963207

o _December 1995

REPRESENTATIVE SAMPLING GUIDANCE

V'O_LUME 1 _sOn;_

. S "Illnterivainv:il :

Envxronmental Response Team

Office of Emergency and Remedial Response
Office of Solid Waste and Emergency Response
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~~ ""Notice .

This document has been reviewed in accordance with U.S. Environmental Protection Agency ’poli'cy and ai)provcd
for publication. Mention of trade names or commercial products does not constitute endorsement or recommendation
“foruse. - T R A ' S '

.

A 'Th_e policies and p_roc_edﬁr'es’ established in, this dobumeni are intended solely. for the guidance of government -

.personnel, for use in the Superfund ‘Pro‘gram. 'They are not intended, and cannot be relied upon,‘to create any rights,
substantive or procedural, enforceable by any party in litigation with.the United States. The'Agency reserves the right
to act at variance with these policies and procedures ahd'_to. change them at any time without public notice..

For more information on Soil Sampling and Surface Geophysics procedures, refer to the Compendium of ERT Soil
. Sampling and Surface Geophysics Procedures, OSWER directive 9360.4-02, EPA/540/P-91/006." Topics covered
' in this compendium include Sampling Equipment Decontamination, Soil Sampling, Soil Gas Sampling, and General
~ Surface Geophysics. The compendium.describes procedures for collecting representative soil samples and provides
a quick means of waste site evaluation. It also addre_:ss_es the general procedures used to acquite surface geophysical

" data. e : v ‘ o N

Questions, comments, ‘and recommendations are welcomed regarding the Superfund Program Représentdtive
- Sampling Guidance, Volume 1__--.Soil~., Send remarks to: - - o

- Mr. William A. Coakley
Chair, Representative Sampling Committee
g o U.S.EPA -ERT .
- ‘Raritan Depot - Building 18, MS-101
2890 Woodbridge Avenue
Edison, NJ 08837-3679 -
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14 OBJECTIVE AND SCOPE

This is the first volume-~in a series ‘of guidance-

_documents that assist’ Superfund Program Site
. Managers, On-Scene Coordmators (OSCs), Remedial
~Project Managers (RPMs), and other field staff in
obtaining representative samples at Superfund sxtes

~ The objective of representative sampling is to ensure . -

“that a sample or a group of samples accurately

y This document -
. specifically addresses representative sampling for soil._
The information presented here is valid throughout the -

characterizes _site  conditions.

Superfund program, but focuses-on the objectives of
early action' activities« and - emergency responses
" Topics covered in the document include: assessmg
‘available information; selecting an “appropriate -

sampllng' approach; selecting and utilizing
geophysical, analytlcal screening, and samplmg
equipment; -utilizing proper sample preparation

' techniques; incorporating suitable types and numbers .
of Quality Assurance/Quality Control (QA/QC)

" samples; and interpreting and presenting the analytlcal
and geophysrcal data '

‘

{

Inthe Superfund program, representatrve sample data
collected during emergency responses or early. actlons

" may form the basis ‘of remedial response. -Longer, -

more complex responses require a variety of sampling.

; “objectives, 'including identifying threat, delineating

‘solirces and extent of.contamination, and:confirming
the achievement of - clean-up standards.’ ~Many
_important and potentially. costly decisions are based -

_on the sampling data, ‘making it very important that - -
0SCs and field personnel understand how accurately .

the sampling "data” characterize the actual - site
conditions.  In keeping with this strategy, (this
document emphasizes - analytical screening. and
geophysical techniques as cost effective approaches to
characterrze the site and to select samplmg locatrons

1.2 Conc:eptu'al-Site‘Mcdel‘

A conceptual site model is a useful tool for selecting -

sampling locations. It helps ensure that sources,
- pathways, and receptors throughout the site have been
considered before sampling locations are chosen. The,
conceptual mode] assists the Site" Manager in -
evaluating the interaction of different site features.

- Risk assessors use conceptual models to help plan-for . -

risk assessment activities. Frequently, a conceptual
model is created as a site map (see Frgure 1) or it may

1.0 INTRODUCTION -

v

~

be ‘developed as a flow’ diagram which describes

potential migration of contammants to site receptors
(see Appendxx A). - :

A conceptual model follows contaminants from therr

“sources, to pathways (e.g., air, surface’ water), and

eventually to the assessment endpomts Consider the

- following when creatmg a. conceptual model

-+ - Meteorological

« The state(s) of each contammant and its potentlal

mobiljty -

. Site top()graphical features

" direction/speed, . average. . precipitation,
temperature, humidity) - e

R 'Human/wildlife activities on or near the site -

- / Potential Squrces:

The co'nceptual site model on the next page is an

g example created for this document. The model assists
o oin 1dent1fymg the followmg site characterlstlcs

'Slte.(waste pile)"'fdrum duml);. agricultural activities
Potentzal Exposure Pathway (Sozl)

Leachate from the waste pile or drum dump,

- contaminated soil from -direct contact with the waste -

pile or drum: dump, agricultural actlvmes such as

: pestlcrde appllcatlon onto cropland

'NOTE Soil is descnbed as an exposure pathway
-rather than a migration pathway because, unlike other

~ media (e.g., air), contact between contaminated soil

.and a/receptor is mmated by the receptor.

Potential Exposure Routes: - >

: Ingestxon -~ Soil parncles from the waste prle drum

. dump or area of agrlcultural act1v1ty

Absorptlon/dlrect contact -Soil near the waste pile,

drum dump or area of agrlcultural activity

- conditions (e.g, “wind
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FIGURE 11
CONCEPTUA
'SITE MODEL

WIND ROSE




Potential Receptors of Concern- (and assoczated :

patentzal exposure routes)
- Human Populatlon
: Resxdents/’l‘ respassers

'Leachate into soil ffom the drum dump; direct

"contact with soil contaminated by pesticides or -

. other agricultural activities in the cropland

" Workers/Trespassers:
Leachate’ into- soil from
contaminated soil associated with the waste ptle

~.or agncultural actlvmes m the cropland N

'Blota o

A

‘the waste ~pile; -
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1.4 - REPRESENTATIVE SAMPLING =

Representative soil sampling ensures that a sample. or
group of samples accurately reflects the concentratron

" of the contammant(s) of concern at a given time and

location. . Analytical results_ from ‘représentative
samples reflect the variation in vpollut_ant presence and
eoncentration throughout a site. :

. This document concentrates on the variables that are

introduced in the field -- namely, those that relate to’

the site-specific conditions, the sampling design

Endangered/threatened specres or human food
.chain organisms, if suspécted to be in contact = .

" with an area of potentially contaminated soil

Preliminary site - information . may provide the
identification of the contaminant(s) of concern and the.

level(s) of the contamination. A sampling plan should.. .

.~ be developed based upon the.selected receptors of
* concern and the suspected sources and pathways. The
model may assist in the seleetion .of on-site and off-
site'sampling locations.

REPRESENTATIVE SAMPLING
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' OBJECTIVES

Representatrve samplmg apphes to all phases of a
- Superfund response action. Representatlve sampling
ob_;ectrves for sorl include:

1. Estabhshmg threat to pubhc health or welfare or

to.the env1ronment

2. Locating and rdentlfymg potentral sources of
contammatlon, o v

«

3. ' Defining the extent of contamin_ation;- '

T ‘,; Collectron

"4, Determining treatment and disposal options; and

5. Documenting the attainm(ent of eleanfup,'goals.'

These objectives are discussed in detail in Section 2.5

1.5

- An.example site, presented at
"the end of each chapter,
illustrates the development of -
Ca representative soil sampling
‘plan" that “meets Superfund :
~ Program .objectives for early -actions or emergency\
' responses. ~

: approach and the techmques for collection and

preparation of samples. The following variables
affect  ‘the representativeness of samples -and
subsequent measuremernits:

+ ~ Geological Variabilltyf -- Regional and local -.
" variability in the mineralogy of rocks and soils, -
_ the buffering capacity of - smls, lxthologlc:
permeablllty, and in the sorptlve capacrty of the’
vadose zone. - . , ,
Y . . , .
. '.Contammant concentration, - variability'
o Vanatrons in the. contammant ‘concentrations
-throughout the site. - ,

and preparation variability -

Deviations in analytical results attributable to
bias introduced - during sample’ ‘collection,
preparation, and transportatron (for analysrs)

.

" sample was stored, prepared and analyzed by the
on-site or off-site laboratory. Although analytical
variability .cannot be corrécted through
representative sampling, it can falsely lead to the

" conclusion that error is due to sample collectlon
and handlmg procedures .

EXAMPLE
‘SITE

' ’Analytlcal variability -- Devratlons in analytrcal' S
results attributable to the manner in which the -



2.0 SAMPLING DESIGN

21 »'IN"-I"RODUCTI.(')IN o L

The followmg procedures are recommended for
developing a sound sampling design. Many steps can

' be performed simultaneously, and the sequence is not,

: ngld
e Review existing historical site infOMation;

_«  Perform a-site.reconnaissanCe; o

e ‘Evaluate potenttal mlgratlon pathways and" .

receptors,
' . -Determine the sampling o.b'ject-ives.;_ N v
N - . :.Estabhsh the data quahty objectlves,
X Utlhze screemng techmques
. ‘ ."_Select parameters for whnch to be analyzed
o -_Select an approprrate sa.mph_ng 'approach; and
. 'Detenninetheflocations to be s‘am'pled .

, Real-txme analytlcal screemng technlques can be used
-throughout the removal action. The results can be

-used to modify the site sampling plan as the extent of ‘

. contammatron becomes known

22 HISTORICAL DATA REVIEW

Unless the site is-considered.a classic emergency, . -
.- every effort should be'made to first thoroughly review
- relevant site mformatxon An hrstorrcal data review

examines past and present snevoperatlons and disposal

‘practices, providing an overview of_known and.

" potential site contamination and other site:hazards.

Sources of information include federal, state and local
officials and files (e.g., site inspection reports and

- legalactions), deed or title records, current and former

~ facility employees, potentially . responsrble parties, A' )
" local residents, and facility records or files. ‘For any

‘previous sampling efforts, obtain. information
. regarding sample locations (on maps, if- possible),

_ matrices, methods of collection and analysis, and

- relevant contaminant concentrations. Assess the _

‘ rehabrhty and usefulness of existing analytlcal data. ...
- Evén data which are not substantlated by

documentation or QA/QC controls may still be useful

¢

- Collect 1nformat10n that descrlbes any spemﬁc :
“ chemical - processes " used on' site, as well as
‘descriptions -of raw materials used, products and -

wastes, ‘and waste storage and disposal. practices.

‘ . Whenever ‘possible, . obtain site maps, facility’

- blyeprints, and historical aerial photographs, detailing "~
past and present storage, process, and waste disposal
locations. The local Agricultural Extension Agent, a
 Soil Conservatlon Service (SCS) representative, has .

mformatlon on soil types .and drainage- patterns.
County ‘property and tax records, and United States

' . Geological Survey (USGS) topographic maps are also
useful sources of site and regional information. -

'-.2.‘3 SITE RECONNAISSANCE

A site reconnatssance, conducted elther prlor to orin
' conJunctlon with sampling, is invaluable to assess site -

conditions, to evaluate areas - .of potentral

" contamination, to  evaluate - potential hazards =
“.associated with samplmg, and to develop a'sampling -
-plan, During the reconnaissance, fill data gaps Ieft

from the htstorlcal review. by:

e i Intervrewmg local resndents, and. present or past

' _employecs about stte-related activities;

.. Researchmg facxllty files or records (where

records are made accessible by owner/operator)

. Performmg a site entry, utrhzmg appropnate )

. personal protective  equipment”  and

\instrumentation. Observe and photo-document -

the site; note site access routes; map process and

. waste disposal areas such as landfills, lagoons,
.. and "effluent plpes, inventory site wastes; and
- map potentia] transport routes such as ponds,
“streams, and irrigation ditches: Note ‘topographic

-and structural features, dead animals and dead or -
- stressed vegetation, potential safety hazards, and

visible label information from drums, tanks, or

other containers found on thesite o -

_'2.4 MIGRATION PATHWAYS AND

RECEPTORS

L
\

The htstoncal review and site visit are the initial steps

. in defining the source areas of contamination which
" could pose a -threat’ to human health and the
environment. This section addresses how to delineate -
‘the 'spread of contamination away from the source

areas.- Included are pollutant migration pathways and

AN

-



the: routes by ‘which persons or the env1ronment may
<be exposed to the on-site chemtcal wastes. '

_._2 4.1 Mlgratlon Pathways and
o Transport Mechanlsms

Mrgranon pathways are routes by whlch contammants L

have moved or may be .moved away from d
contamination source, Pollutant migration pathways
_ may include man-made pathways, surface drainage,

" vadose zone transport, and wind dispersion. Human

activity (such as foot or vehicular “traffic) aiso.

: . transports contammants away from a source area.

.. These five transport mechanisms are described below.

« - Man-made pathw'ays-- A site located in an urban -

* setting has the following man-made pathways

which can aid contaminant migration: storm and .

o~ ‘Samtary sewers, drainage culverts, sumps. and
sedimentation basins, French drain systems, and
underground utrllty lines: - :

¢

e Surface dramage - Contammants can be, adsorbed o

onto sediments, suspended mdependently in the
.water column, -or dissolved in surface water
runoff and be rapidly carried into drainage
ditches, streams, rivers, ponds, lakes, and

wetlands. Consider prior surface drainage routes; -

historical aerial photographs can be invaluable for
. delineation of past surface drainage patterns. An

historical aerial photograph search can be -
requested through the EPA Reglonal Remote_

- -'Sensmg Coordmator

"« Vadose zone transport— Vadose ionetranspor_t is . -

* the vertical or horizontal movement of water and

of soluble and insoluble contaminants within the

unsaturated . zone of the soil - profile,

Contaminants from a surface source or a leaking . -

underground storage tank can percolate through

" the vadose zone and be adsorbed onto subsurface '

soil or reach groundwater
+  Wind dlsper'smn -- Contaminants-deposited over
or adsorbed onto soil may migrate from 4 waste
- site as airborne particulates. ‘Depending on the
- particle-size distribution and associated settling
rates, these pamculates may be.' deposited
downwind or remain suspended, resulting in

contamination of surface soils and/or exposure of -
nearby populatrons S N

*  Human and animal activity -- Foot and vehicular

traffic of facility workers, response personnel,
and” trespassers .can move contaminants away"

- from a source. Ammal burrowmg, grazmg, and '

mlgratlon can’ also contrlbute 10 contammant i
mlgratron '

72 42 Receptors

" Once the migration pathways' have been determined,

identify all receptors (i.e., potentially.affected- human' '
and environmental populatlons) along these pathways '

_ Human receptors include on-site and nearby residents
- and workers. Note the attractiveness and accessrbllrty

of site wastes (including con_tammated soil) t
children and other nearby residents. ‘Envir(mmental :
receptors -inclide - Federal- ‘or - state-designated -

‘endangered or threatened species, habitats for these

species, wetlands, and other Federal- and state-

designated wilderness, critical, and natural areas.
. . . . [ .

"2,.5']' SOIL REPRESENTATIVE -
~ SAMPLING OBJECTIVES

Collect samples 1f any of the followmg samplmg
objectives in the scope of the pro_|ect are not. fulﬁlled

by exxstmg data.

>.1. Establxshmg Threat to Publlc Health or Welfare

~ or to. the Environment -- The Comprehensive _ )
-Environmental Response, Compensation and
Liability Act of 1980, (CERCLA) and the
National Contingency Plan (NCP) establish the
funding mechanism and' authority which allow

. the OSC-to activate a Federal removal action.
“The OSC must establish- (often with sampling) -
‘that the site poses a threat to publlc health or -
welfare or to the envn'onment ' :

v'Locatmg and Identrfymg Potentlal Sources of
Contamination -~ Sample to ldentlfy the locations
and sources of contamination, Use the resultsto
formulate removal priorities, containment' and
-clean-up strategles and cost prOJectlons

N

3. -Defimng the Extent of Contammatlon — Where
" appropriate, sample to assess horizontal and
vertical extent of contaminant concentrations.
Use the results to, determine the Site boundaries
(i.e., extent of contamination), define clean areas,

"« -estimate volume of contammated soil, establish .

a clearly defined removal approach and assess'
: 'removal costs and trmeframc

"4, Determining Treatment and Disposal Options -

_ Sample to eharadteriz'e soil for in situ or other on-
site  treatment, or excavation: and - off-srte :
- treatment or drsposal ‘ - g



5. Documenting the Attainment of Clean-up Goals .

* =~ During or following a site cleanup, sample to

determine whether the goals were achieved, and .

_to delmeate areas requiring further treatment or
o excavatlon when approprlate

Data quality objectives (DQOs) state the level of -

uncertainty that is-acceptable from data collection
activities. DQOs also define the data quality

s necessary to make a certain decision. Consider the =
following when establishmg DQOs for a particular o

proyect

. Declsion(s) to be made or questlon(s) to be : -

answered

o Why envrronmental data-are needed and how the

_results will be used

. Time and resource constramts on data collectlon,

e Descrlptions of the envrronmental data to be ’

i collected

N

. Applicable model or data mterpretatton method_ )

used to amve ata conclusron,

Lol Detection limits for analytes of concern; and .
o o o = o .
[ _" ~Sampling and.analytical error,

In addltron to these consrderations, the quallty

assurance components of, precision, accuracy (blas), :
completeness, representativeness, and comparability . -
should also be considered.  Quality assurance
o components are. deﬁned as follows: .

. _'Precxsnon - measurement of. vanabillty in the datav

: collection process.

e Accuracy (blas) -- measurement of btas in. the
" analytical process. The term’ "bxas" throughout

. this document refers to the QA/QC accuracy L

component.

. 'Completeness.‘ - percentage' of . sampling '

,measurements which arejudged to be valid.

T Representatrveness - degree to- which sample

~ .data -accurately and precisely represent the

-characteristics of the site contammants and thelr s

., concentrations. L.

~

*  Comparability -- evaluation of the similarity of -

- conditions (e.g., sample ~depth, sample
homogeneity) under which separate sets of data
" lare produced ‘

: Quallty assurance/quahty control (QA/QC) ob_;ectives
- .are discussed further in Chapter 5.

_2.6 DATA QUALITY OBJECTIVES ?_ L | o
27 ANALYTICAL SCREENING

AND GEOPHYSlCAL
TECHNIQUES

-

' There are two .pnmary types of analytical data which
" .can be.generated during sampling: laboratory _
;analytical data .and analytical- screening data.

Analytical screening techniques (e.g., using a

. photoionization detector (PID), portable X-ray
" fluorescence (XRFY unit, and hazard”categorization =
. kits) provide real-time or direct reading ¢apabilities. -
~ These screening methods can narrow the possible
groups or classes of chemicals for laboratory analysis
. and are effective and economical for gathering large .-

amounts of site data. Once an area’is 1dentrﬁed using

. Screening techmques, a subset of samples can be sent
~ for laboratory ‘analysis to substantiate the- screening
results. Under a limited sampling budget, analytical

screening’ (w1th_ laboratory - confirmation) will.

generally result in more analytical data from a site _
-than will sampling for off-site laboratory analysis .
~alone. To minimize the potential for false negatives
~ (not detecting on-site contamination), use only those
- ‘analytical screening methods which.provide detectlon

limits below applicable action levels. "It should be

‘noted, that some analytical screening methods which

do not achieve detection limits below site action

“levels can still detect grossly contaminated.areas, and

can be useful for some samplmg events

' Geophysical techniques may also be utilized/during'_‘a‘

removal action to help -depict locations of any

. potential ‘buried drums or tanks, buried waste, and

disturbed areas. . Geophysical techniques include

ground 'penetrating radar (GPR), magnetometry, -
electromagnetic’ conducttvrty (EM) and resrsttvrty _
»surveys . , ,

2.8_ ' PARAMETERS FOR ANALYSIS

' If the l‘llStOrlCal data review yields little mformatron
about the types of waste- on site, use applicable °
‘screening methods to ‘narrow the parameters for

analysis . by - ruling out the presence of high

‘concentrations of certain ‘contaminants. -~ If the

screening results are- inconclusive, send a subset of
samples ﬁ'om the areas of concern fora full chemical




charecterizatioh‘ by an off-'site laboratory. It is advised o
- that samples from known or suspected source areas be

sent to the laboratory’ for a full chemical

. -characterization so that all contaminants of concern
can be identified (even at low dete’ctibn']evels), and. -

future sampling and analysxs can then focus on those
substances o S :

'Aw_ay from source areas, select a limited number. of

indicator parameters (e.g., lead, PAHs) for ana]ysis

. based on the suspected contaminants of concern.” This
will result in significant cost savings over 4 full
chemical characterization. of each sample. Utilize .
‘EPA-approved methodologles and sample preparation, - - '
“where possxble, for all requested off-site laboratory' ,

analyses

t

2.9 SAMPLING APPROACHES

"Selectmg samplmg locatxons for screcmng ‘or
. laboratory- .analysis entdils choosing the most

appropriate -sampling ~approach. - ‘Representative
sampling approaches include judgmental, random,
stratified random, systematic grid; systematic
random, search, and transect sampling " A
representative sampling plan may combine two or

more of these approaches. Each approach is defined .

below

2.9.1 Judgmental Sampling

Judgmental sampling is the subjectiue.selection of.
~sampling locations at a site, based on historical

information, . visual - inspection, ~and on best

. professional judgment of the sampling team. Use
* - judgmental sampling to identify -the contaminants.

present at areas having the highest concentrations (i.e.,

- ‘worst-case conditions), Judgmental sampling has no )

randomization associated with the sampling strategy,

precluding any statistical mterpretatlon of the
‘samplmg results :

- 2 9.2 Random Samplmg

/

-Random sampling is the arbitrary collection ._of,i:."'
samples within defined boundaries of the area of

concern. Choose random sample locations using a .

random selection procedure (e.g., using a random
number table).. Refer to U.S. EPA, 1984a, for a
random number table. The arbitrary selection of
sampling points requires each sampling-point to be
selected independent of -the location of all other -

o points, and results in all locations within the area of
" concern having an equal chance of bemg selected. -~
. Randomxzatxon is necessary .in order to ‘make.

probablllty or “confidence ~ statements -about the
sampling results. The key to .interpreting these

~_ probability statements is the assumption that the site -

is homogeneous with respect to the parameters being :
monitored. The higher the degree of heterogeneity,

"the . less the random sampling approach will"

adequately characterize true conditions at the site.
Because hazardous waste sites are -very rarely
homogeneous, other statistical sampling approaches
(discussed below) provide ways to subdivide the site -
into more homogeneous areas. These sampling
approaches may be more appropriate for removal
activities than random sampling. Refer to U.S. EPA,

- February 1989, pages '5-3 to 5-5 for guidelines on

selecting sample coordinates for random sampling.

‘. Figure 2 1Ilustrates a random samplmg approach
" 2.9.3 Stratified Random Sampling -

" Stratified random sampling often relies on historical

information and prior analytical results (or screening -

. data) to divide the sampling area into smaller areas '

called strata. - Each strata is more homogeneous than °
the site is as a whole. Strata can be defined based on
various factors, including: sampling- depth,

‘contaminant concentration levels, and contaminant

source areas. Place sample locations within each of

. these strata using random" selection procedures.

Stratified random sﬁmpling imparts some control upon.
the: sampling scheme but still ‘allows: for random -
sampling within each stratum. Different sampling

approaches may also be selected to address the -
 different strata at the site. Stratified random samplmg

is a useful and flexible design for estimating the-
pollutant concentration within each depth interval or
area’ of concern. Flgure 3 illustrates a stratified
random sampling approach where strata are defined

-.-based on depth In this éxample, soil coring devices

are “used to collect samples from given depths at
randomly selected locations w1thm the strata,

|
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-~ 2.9.4 Systematic Grid Sampling-

Systematic ‘gribdv sampling involves subdividing the
area of ‘concern by using a square or triangular grid

and collecting samples from the nodes (intersections

- of the grid lines). Select the origin and direction for

placement of the grid using an initial random point.
From that point, construct a coordinate axis and grid
over the whole site. The distance between sampling
locations in the systematic- grid is determined by the

size of the area to be samplcd and the number of -

- samples to be collected

' Systcmatlc grid sampling is often used to delineate the '
extent of contamination and to define contaminant.
concentxatxon gradients. ‘Refer to U.S. EPA February

. 1989, pages 5-5 to 5-12, for guidelines on selection of
sample coordinates for systematic grid sampling..-
Figure 4 lllustrates a systematlc grid samplmg

approach

N

o "2 9. 5 Systematlc Random Samplmg

Systematlc random samplmg is a useful and flexible

. “design’ for éstimating’ the average pollutant

- concentration within.grid cells. ' Subdivide thearea of .

concern usmg a square or triangular grid (as described N
- in Section 2.9. 4) then' collect samples from* within -
. each  cell' using random seléction procedures. -
. Systematlc random sampling allows for the isolation . =
" of cells that may require additional sampling’ and
- analysis. Figure 5 xllustrates 4 systematic random "

samplmg approach

Figure 5: Systematic Rando_m- Sam'pling_ |
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2.9:6 Search Sampling

-Search sampling utilizes. either a system‘atlc grid or -

.. For example, suppose the block grid method is.chosen ,
. witha grid spacing of 25 feet.- The OSC is willing to. .

systematic random sampling approach. to search for '

-areas where contaminants exceed applicable clean-up - B

standards (hot spots). The number of samples and the -~ -
" grid- spacing are determined on thé basis of the =

acceptable level of error (i.e., the chance of missing 4

" hot spot). Séarch sampling requires that assumptions -
. be made about the size, shape, and depth of the hot = .
. spots. -As illustrated in Figure 6, the smaller and/or -

-narrower the-hot spots are, the- smaller the grid
" spacing must be in order to locate them." Also, the

‘ . smaller the acceptable error of missing hot spots is,

 the smaller the grid spacing must be. This, in effect,
_means collectmg more samples ’ :

- Once gnd spacmg has been selected, the probablllty :

of -locating a hot spot can be determined. Using a
systematic grid approach, Table 1 lists approximate
-probabilities of missing an elliptical hot spot based on
the grid method chosen as well as the dimensions of

the hot spot. The lengths of the long and short axes
-~ (L and S) are represented as'a percentage of the grid-

spacing chosen, = The triangular grid method

- transect lines across the:surface of a site."

consistently. shows lower probabllmes of missinga

- hot spot in comparison to the block grid method.

Table 1 can be used in thwoways. If the acceptable
probability of missing a hot spot is known, then the

" size of the hot spot which can be located - at that-

-probability level can be determined. Conversely, if -
- the approximate size of the hot spot is known, the. :

-probabxllty of locatmg it can be determmed

~

Flgure 6. Search Sampllng

accept a 10% chance of missing an elliptical hot spot.
_Using Table 1, there would be a 90% probability of

locating an elhptlcal hot spot with L 'equal.to 90% of -~
-the gnd spacing chosen and S equal to 40% of the- -grid .
- spacing chosen. Therefore the smallest elliptical hot .

spot which can be located would have a long axis L=

: 090><25ﬁ 225ftandashortax1sS =0.40 x 25ft.

lOft

o - Slmxlarly, if the approxtmate size of the hot spot. bemg _
"+ searched for is known, then the probability of missing”

that hot spot can be determined. For example, if a
triangular grid method was chosen with.a 25 foot grid

~ spacing and the approximate shape of the hot spotis -
-~ known,.and L is approximately 15 feet or 60% of the
" . grid spacing, and S is approxnmately 10 feet or 40% of o
- the grid spacing, then there is approximately a 15% .

) chance of mlssmg a hot spot of thls size and shape

= A, 219.7_ Transect S_am_plihg

Transect séimpling involve's'establishing one or more

samples at regular mtervals' along the transect fines at

" the surface and/or at one or more given depths. The
_ length of the transect line and the. number of samples

to ‘be collected determine the spacing between

. sampling points along the transect. Multlple transect .
" lines may be parallel or non-parallel to one another.

If the lines are parallel the sampling-objective is sim-
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LENGTH- OVF_ LONG AXIS AS A PERCENTAGE OF GRID SPACING |

A\
i
‘Table 1: Probability of Missing an Elliptical Hot'Spot |
' _LENGTH OF SHORT AXIS AS A PERCENTAGE OF GRID SPACING
'10% | 20% |- 30% | 40% | 50% | 60% .| 70% | 80% |- 90% | 100% -
0% |[097 o
T 095 | - }
50% ||0.95 0.88 )
g 0.92 0.85 ‘
30% ||092 083" | 072 .
s 087 | " 078| " os6| ] . -
46% ||088 " | 075~ | 065 | 050 g ] N
0.85 | " 071 055~ o4t| - E
"509% ||0.85 | 069|054 | 038 " |021_~
L7 082 . 0.63 -044| 7 027 .0.08
60% ||080~""|0s2 " | 045 027~ |01z~ | 006~
B 0.80 " 058 0.35 " 015] 0.03 0.0
70% |1077 0.56 " |.0.38 0.18 0,07 0.03 " | 0.0 S .
' 0.77 054| " 029 o42| ~ 001 0.0 00 | g
| oo ||075 " | 084" | 032|012~ jo0s_~"|00 |00 | 00 |
B 075’ | " 050| 023 " 008 00|~ 0o| ~ 00| o0
90% ||072 " | 051~ | 030~ | 010|003 | 00 00 _~" |00 7 |oo.
T 072 | " 0.45 0.21 0.06 00| - 00 0.0 1 0.0 0.0
100% || 070~ | 045~ | 024 ~"| 008~ |001 " 00 |00 | 00 00~ | oo .
A 0.66 |~ 037 0.18 0.04| - 0.0 0.0. L 004 7 00| 00 0.0
From tables in Gllberi, 1987 b
. L=length of I'orllg:sldg BLOCK GRID.| 0.97 , . o
‘Smlength of short side " 0.95. | TRIANGULAR GRID
; _""_ . .
i / 11




ilar to systematic grid sampling. A primary benefit of
transect sampling over systematic grid sampling is the
-ease of establishing and relocating individual transect
_ lines versus an entire grid. Transect sampling is often

used to delirieate-the extent of contamination and to
. define contaminant concentration gradients. It is also .
used, to a lesser extent, in- compositing samplmg
o schemes For example, a transect sampling approach™
' mrght be used-to characterize a linear feature such as
a dramage ditch. A transect line is run down the
center of the ditch, along its full length.. Sample
aliquots are collected at regular.intervals along the
transect line and are then composrted Flgure 7
1llustrates transect samplmg

Table. 2 summarizes the .various representative
" sampling approaches and ranks the approaches from
‘most to. least sultable, ‘based on " the sampling
_objectlve Table 2 is intended to provide. general
_ "guldelmes,_but it ‘cannot cover all - site- specrﬁc

3 condltlons encountered.

210 SAMPLING LOCATIONS

Once a sampling approach has:been selected, the next
step is to select sampling locations. -For. statistical.
(non-judgmental) samplmg, careful placement of each
" sampling point. .is. important to  achieve

representatlveness C

Factors such as the dlfﬁculty in collectmg a sample at
a given- point, the presence of vegetatnon, or .
discoloration of ‘the . soil could bxas a, statlstlcal
_Ysamplmg plan '

)
-Samplmg pomts may be located thh a vanety of
- methods. A relatively sxmple method for locatmg

-~

random pomts consnsts of using elther a compass and
a measuring tape or pacing, to locate samplingpoints
with respect to a -permanent landmark, such as a

survey marker. Then plot sampling coordinates on a -

map and mark the actual sampling points for future
reference.
greater degree of precision, locate . each sample point
by means of a survey. After sample collection, mark
each sample point with a permanent stake so that the
survey team can identify all the locations..

2 1~1 EXAMPLE SITE

2. 11 1 Background
lnformatlon

The ABC Plating. Sxte is located
in Carroll County, Pennsylvania,
approximately 1.5 miles north of the town of
Jonesvilie (Figure 8). The site.covers approxxmately
4-acres, and operated as an electroplating facility from
1947 to 1982. During its years of operation, the
company plated automobile and airplane parts with
chromium, nickel, and copper. “Cyanide solutions
were used in the plating process. ABC Plating
deposited electroplatmg wastes info two shallow
surface settling lagoons in the northwest sector of the
site. The county environmental health department
was-attempting to enforce. cleanup by the site owner,
when, in-early 1982, a fire on site destroyed most of
the process building. The owner then abandoned the
facility-and could not be-located by enforcement and
legal authorities. The county contacted EPA for an
assessment of the snte for a possnble response

Figure 7: Transect Sampling
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¢

‘2 11.2 Hlstorlcal Data Review and
Site Reconnalssance )

Theé EPA On Scene Coordinator (OSC) revnewed the -
._county site file, finding that in 1974, the owner was -

cited for v1olatmg the Clean Streams ‘Act and- for
storing and treating industrial waste without a permit.
The owner was ordered to file a site closure plan and

_to remediate - the storage lagoons. - The owner,
however, continued operations and was then ordered

to begin remediation in 90 days or be issued a cease .

and desist order.~ Soon after, a follow-up: inspection .
. revealed that the lagoons had been backﬁlled w1thout
-removing the waste.- .

Thc 0SC and fesponse ‘contractor arrived on site to .
interview local officials, fire department ofﬁcers,- ’
‘nelghbormg ‘residents . (including a past facility

employeg), and county representatives, regardmg site

13

operating practices and other site details. *A past .

. .-employee sketched facility process features on a map

which was obtained from-the county (Figure 8). ‘The

“features included two settling lagoons and a feeder

trench which. transported plating wastes from the
process building to the lagoons. The OSC obtained
copies of aerial photographs of the site area from the
district office of the U.S. Soil Conservation Service.

"The county also provided the OSC with copies of all -

historical site and violation reports.

e . v

‘The OSC and response contractor made 2 site entry

" utilizing appropnate personal protective equipment

-and instrumentation. They observed:12 vats,” likely
containing plating solutions, on a concrete pad where

- the orlgmz_tl facxhty_,bulldlng once stood.

REEN
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~

’ 'Measurementsofpl-l ranged.froml to-1 1'._\ln 'addition,

50 drums and numerous smaller containers.(some on ~

the concrete pad others sitting directly on the ground)

" were leaking .and -bulging, -due ‘to the fire. The
resporise contractor noted many areas, of stained soil,
" which indicated container ‘leakage, poor waste
: . handling practices, and possrble illegal dumpmg of .

wastes.
-

2 1.3 Identlflcatlon of Mlgratlon
Pathways Transport
Mechamsms and Receptors

Durmg the sne entry, the OSC noted that several ‘areas .
were devoid of vegetation, threatening wind erosion .
which could transport heavy metal- and cyanide-
contaminated soil particulates off site. These - .
. particulates could be deposited on resndential property.

downwind or be inhaled by nearby residents.

" Erosion gullies located on site indicated soil erosion -
and fluvial transport due to storms. . Surface drainage:
“The response .

- sloped towards - the northwest.
contractor observed stressed and dlscolored vegetation
immediately off site, along the ‘surface drainage route.

‘Surface drainage of heavy metals and cyanide was'a’

. direct contact_:hazard to 'lovcal -residents. Further
downgradient, runoff enters an intermittent tributary

‘of Little Creek. Little Creek in turn feeds Barker -

- Reservoir, the primary water supply for .the City of

" Jonesville and neighboring communities, which are
'located 2.5 miles downgradient of the site.  The site ™ -
entry team observed that the site;was not secure'and |
“there were signs of trespass- (confirming a neighbor's,
claim that children play at the facility). These -
activities could lead to direct contact with cyamde and

heavy metal contaminants, in addition to the potential
for chemical burns from direct contact w1th strong
ac1ds and bases :

Information obtamed from the hxstoncal data review

and site reconnaissance was used to create a site- -
Sources (e.g., vats, .
. drums), - pathways (e.g., gullies) and potential -

- receptors (e.g., local residents) were detailed on'a map

specific conceptual model. -

‘to assist the selection of: samplmg approaches,
objectives, and locations .

.2;11.4, Samplin’g Objecti've's

- The OSC selected three spec1f ic samplmg ObjeCtIVCS,

" as follows

' Phase 1 -- Determine whether a‘threat to public .~ |

" . health, -welfare, and the environment ' exists.

" Identify sources of contamination to support an

" immediate. CERCLA-funded ~activation' for .
contamment of contammants and security
fencmg : . :

. 'Phase 2 - Deﬁne the extent of contammation at
_the site and adjacent resndentlal properties.

_ Estimate the volume of contaminated soxl and the
assocnated removal costs R

. -Phas‘e' v3_'-,-"After excavation (or treatinent),

" document . the . attainment - of clean-up goals.
Assess that cleanup ‘was completed to the
: selected level. .

2. 11 5 Selechon of Sampllng

Approaches

* The OSC selected a Judgmcntal sampling approach for

Phase 1. Judgmental sampling supports the Action
Memorandum process by ‘best. defining on site
contaminants in the worst-case scenario in ‘order to
evaluate the threat to human health, welfare, and the -

" environment. Threat is typically established using a -
 relatively small number of samples (less than 20) .
collected from . source areas, or suspected .

' contammated areas based on the historical data review
-and site reconnaissance For.this sxte, containerized
wastes were screened to categonze the contents and to

~establish’ a ‘worst- case waste volume,. while soil

samples” were collected to demonstrate whethcr a

' release had already occurred

For Phase 2 a stratiﬂed systematic grid design was
selected to define the extent of contamination. The _

- grid can ‘accommodate analytical screening and
geophysical surveys and allow for contaminated soil - .

excavation on a cell-by-cell:basis. Based on search
sampling conductéd at similar sites, the hot spots

. being searched for were assumed to be elliptical in -
~shape and 45 feet by 20 feet in size.” Under these ~

assumptions, a block grid, with a 50 foot grid spacing, -

" -was selected. This grid size ensured a no-more than
-10% probability of missing a hot spot (see Table 1).
' _The grid was extended to adjacent residential

properties, when contaminated soil was xdentified at

gnd points near. the boundary of the site,

S

" Phase 3 utilized a systematic grid sampling approach

to confirm ‘the = attainment ' of - clean-up goals. -
Following - cleanup, analytical - screemng was -
conducted . on excavated. soil areas “using a

15



' hansportable X-ray ﬂuorescence (XRF) umt mounted

in a trailer (mobile laboratory instrument). Based on :
the results, each area was_documented as clean -or,

was excavated to addmonal depth as necessary

“2.11 6 Analytlcal Screenmg,
Geophysmal Technlques
and Sampllng Locatlons

Durmg Phase 1 operanons, contamenzed wastes were' '
. screened usmg ‘hazard categorization techniques-to

2 identify the presence of acids, bases, oxidizers,. and
flammable substances. Followmg this procedure,

_ photoionization detector (PID) and flame ionization -

detector (FID) instruments, a radiation meter, and a
cyanide monitor were used to detect the presence of
volatile organic compounds, radioactive substances,

and cyanide, respectively, in the containerized wastes.

Phase 1 screening ‘indicated the presence of strong

acids and bases and the absence of volatile organic ‘
o compounds The response contractor collected a total. -

of 12 surface soil samples (0-3 inches) during this

. phase and sent them to a laboratory for analysis. The
" soil sampling'locations included stained soil areas,

erosion channels and soil - adjacent - to leaking

~ containers. Background samples were not collected
during Phase ‘1. because they wére unnecessary for -
activating funding. Phase 1 samplmg locations are . °

_.shown in Figure 8. Based on Phase 1 analytical

results, consultation with a Regional EPA toxrcologlst :

and with the Agency for Toxic Substances -and

- Disease Registry (ATSDR), .an action level- of - :

100.ppm-for chromrum ‘was selected for cleanup

: Durmg Phase 2 samplmg actlvmes, the OSC used a-

'; transportable XRF unit installed in an on-site trailer to
screen samples for total chromium in order to limit the

~ -'number 6f samples to be sent for off-site - laboratory -

o analysrs “The transportable XRF (rather than -a

_ portable unit) was selected for analytical screeningto -
, aceommodate the 100 ppm action level for chromium. -

Sampling was performed at all grid ‘nodes at the’

surface (0-4 inches) and subsurface (36-40 inches)

~ (Figure 9). The 36-40 inch depth was selected based

on information obtained from county reports and local - .-

interviews which indicated the lagoon wastes were.

approxtmately 3 feet below ground surface. The

- -samples were homogenized and sieved (dlscussed in
- Chapter 4), then ‘screened for chromium using the
XRF. The surface and subsurface samples from areas

downgradient of the original facility (21 grld nodes)-

. . and three upgradient (background) locations were sent
“for off-site laboratory analysis followmg XRF

¢
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. screening. The analytical results from these sarnples- '

allowed for site-specific calibration of the XRF unit.

. Once grid nodes with a contamination level _greater T
than'the selected action level were located, composite -

'"samples were collected from each adjoining cell.

- Surface aliquots were collected and then composited,
. sieved, thoroughly homogenized, and screened using -
: -the XRF to pinpoint contaminated cells. Addmonally,

four subsurface aliquots were collected at the same

locations as the suiface aliquots. They were also . .

composited, sieved, thoroughly homogenized, and

. screened using the XRF. Figure 10 illustrates a -

Phase 2 sampling grid cell dxagram Based on the

XRF data, each adjoining cell was either identified as o
clean  (below action level), or designated for -

excava'tion (at or above action level).

vFor Phase 3 samplmg, cleanup was confirmed. by

collectmg and- compositing four- aliquots - from the

" surface of each grid cell excavated during Phase 2.

The surface composites were then screened (as in

Phase 2), using the transportable XRF. Ten percent of -
- the screeried samples were. also sent to an off-site
" laboratory for confirmatory sampling. Based on the .

Phase 3 screening and sampling results, each cell was

~ documented as: clean, or, excavated to addltronal -
) depth as necessary. ‘ S

During Phase 2, the ‘0SC conducted ground .

penetrating radar (GPR) and- electromagnetic
conductivity (EM) “geophysical surveys to help

- delineate the buried trench and lagoon areas along
. with any other waste burial areas. The GPR survey
“was run along the north-south grid axis across' the -
+ suspected locations of the trench and lagoons. Several

structural drscontmumes, defining possible disturbed
| . areas, were detected. -One anomaly corresponded with
% the suspected -location and orientation of the feeder

trench. Several discontinuities were identified in the

suspected lagoon aréas; however, the data did not -
" conclusively pinpoint precise locations. This could be -
* due to a disturbance of that area during the backfilling

" process by the PRP., The GPR survey is. 1llustrated in

,Flgure 11.
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Figure 10: Phase 2 Sampling Grid - B For the comprehensive EM survey, the original 50 foot -
T Cell Diagram grid spacing was decreased to 25 feet along the north-
south grid axis. .The EM survey was run along the north-
south axes and readings were obtained at the established
, - T grid nodes. The EM survey was utilized throughout the
site to detect the presence of buried metal objects (e.g.,
buried pipe leading. to the lagoons), and potential
subsurface - contaminant plumes. The EM survey
identified several high conductivity. anomalies: ' ‘the
suspected feeder trench location, part of the lagoon area,
and a small area west of the process building (Figure 12),
which could have been an illegal waste dumping area.
Several areas of interference were encountered due to the
presence of large metal objects at the surface (a dumpster,
surfacc vats and a L junk car)

2 11.7 Parameters for Analysxs

Dunng Phase 1 samplmg actrvmes ‘full priority pollutant
metals and total cyanide analyses were conducted on all
4 samples 'Since Phase 1 samples were collected from the
areas of highest suspected contaminant concentration (i.e.,
sources and drainage. pathways), Phase. 2 samples were
run for total chromium and cyanide, the only analytes
oA detected during the Phase 1 analyses. During Phase 3, the
A CHROMIUM ABOVE ACTION LEVEL. * = " " gmpled sent to the laboratory for definitive analysis were
o S ‘ analyzed for total chromium and .cyanide. Throughout the
removal, it was not possible to screen soils on site for
cyanide, therefore the OSC requested laboratory cyanide
analysns on the 10% conﬁrmatory samples -

COMPOSITE ALIQUOTS

*.Surface samples should be taken over a
minimum area of one square foot. - Sampling
"areas -for- depth sampling are limited by the . S T
_diameter of the sampling eqmpment (e. g., auger,
split spoon or conng dewces)

18
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g

.Sample coIIectlon requxres an understandlng of the

capabilities of the sampling equipment, -since using .

inappropriate equipment may Tesult in biased samples.
This . chapter provides information - for - selecting
sampling and screening equipment,

3.2 . ANALYTICAL SCREENING
EQUIPMENT s

the number of samples which need to be sent to an
off-site’ laboratory for time-consuming and oftenA
Screening techniques can . also-
evaluate soil samples - for indications that soil

costly analysis.

contamination exists (e.g., X-ray fluorescence (XRF)
for target metals or soil gas survey for identification of

" buried wastes or other subsurface contamination). All
'screenmg equipment and -methods described in this:

section are- portable (the. equ1p(ment is hand-held, and
gencrally no external power is- necessary) Examples’

~ are photoionization detectors (PID), flame lomzatlon
- detectors (FID), and some XRF devxces :

¢

Screening generally provndes analytlcal data of.

- and resistivity.

3;0'_1:EQU|P.M_ENT u o

3 3 GEOPHYSICAL EQUIPMENT

GeophysrcaI techmques can be used in conjunctlon o

- with analytical screening to help delineate areas of )
- subsurface contamination, including buried drums.and ~
tanks. Geophysical data can be obtained relatively
‘rapxdly, often without disturbing the sxte Geophysical

. techniques suitable for- emcrgency or removal

activities mcIude ground penetrating radar (GPR),
magnetometry, electromagnetic conductivity (EM) . -
Specific  advantages and -
disadvantages associated with geophysical equipment .

S L Iso EP -
Analytlcal screenmg methods provide . on-site . . arc summarized in Table 4. See also EPA ERT

- measurements of contaminants of concern, limiting " -

Standard Operating Procedure (SOP) #2159, GeneraI '

" Surface Geophysics (U.S. EPA, January 1991).

suitable quality for site characterization, momtormg - .

- during response activities, and on-site health and
. safety decisions. The methods presented here can
provide rapid, cost-effective, real-time data; however, -
results “aré ‘often’ not compound-specxﬁc and not.
' quantxtatrve . e

When selectmg one screening method over another

_consider relative cost sample analysrs time, potential -
- interferences or instrument limitations, detection limit,
QA/QC requirements, level of training required for.
-operation, equipment availability, and data bias. Also

consider which elements, compounds, or classes of

“compounds the screening_instrument is désigned to
_analyze. As discussed in Section-2.7, the screening

method selected should be. sensitive enough to
minimize the potential for false negatives. "When

) collecting samples for on-site analysis (e.g., XRF),
evaluate the detection limits and bias of the screening -
method by sending a minimum of 10% of the samples’,

to an off-site laboratory for confirmation. Table 3

~ summarizes the advantages and_ disadvantages of .
seIected portabIe screening equtpment

21

3.4 SELECTING SAMPLING

EQUIPMENT ‘

N The mechamcal method: by which a sampImg tool
collects the sample may Impact representativeness. - -

For .exampIe, if the sampling objective is to determine
the concentrations of contaminants at each soil .
horizon interface, using a hand auger would be
inappropriate: thé augering technique would disrupt
and mix soil horizons, making the precise horizon

interface difficult to determine. Depth of samplmg is
" another factor to consider in the proper selection of
. sampling .equipment. :
. suitable for unconsolidated surface soils, buf may be
~a poor choice for samplmg ‘at 12 _inches, due to
o changes in sorI consrsteney with depth ’

A trowel, for .example, is

All samplmg devices should-be of sufficient quality
..not to contribute contamination to samples (e.g.,
- painted surfaces which could chip off into the -
‘sample). In addition, the sampling equipment should

be either easily decorntaminated, or cost-effective if.

" considered to be expendable. Consider ease of use

when selecting sampling equipment.” . .




_ uipment
P

- (portable)

\
)

Flame ionization

detector (FID) .

' »Photonomzatlon
s detector (PID)

‘Field test kits

‘Radiation detector

- ."Application to
-+ Samplirig Desngg

- 'X-ray fluorescence

Detects heavy metals in

i sonls

Semi-quantitatively detects
VOCs in soils

" Detects total concentration-

of VOCs and some non-

" volativle-organics and
-. inorganics in soils

Detects specific elements,

'compounds, or compound
' classes in sonls

Detects the presence of
selected forms of radiation
in soils,or other waste
materials

jT'al:_;le 3: Portable Field Analytical Screening Equipment

Advantages and Disadvantages.

Rapld sample analysis; may be used in sxtu,
requires trained operator; potential matrix .
interferences; may be used with a generic or
site-specific calibration model; detection limit-
may exceed action level; détects to ppm level;
detection limit should be calculated on a site-
specnﬁc basis:

Immediate results can be used in GC.mode to
identity -specific organic compounds; detects
VOCs only; detects to ppm level

Immediate results; easy to use; non-compound
specific; results affected by high ambient.
humidity and €lectrical sources such as radlos,
does not respond to methane detects t0 ppm:
level.

Rapid results; easy to use; low cost; limited
number of kit types available; kits may be -
customlzed to user needs; semi- quantltanve
mterferences by other analytes is common; -
colorimetric interpretation is needed; detection
level dependent upon type of kit used; can be
prone.to error.

Easy to use; low cost; probes for one ora
combination of alpha, beta or gamma forms of
radiation; unit and detection limits vary greatly;
detailed site surveys are time intensive and
require experlenced personnel to mterpret
results : \

JS_o'ur_ces:' U.S. EPA, September 1988a; U.S. EPA, December 1987; U.S. EPA 1987.
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Eq uipmenr '
_ Ground'penetret'ing‘
. radar(GPR) - -

Wadi

Sources:

.

L R
Magnetometer

¢

" Electromagnetic’

conductivity
meter (EM)

‘Resistivity meter

N

- Application to" ‘

.- Sampling Design °

- Detects reflection anomalies caused
* by lithology changes buried objects; -

i

varying depths of investigation,- 15 to
30 feet are possnble

Detects presence and areal extent of

ferromagnetic material in subsurface

‘soils, including buried metal
" containers. - Single 55-gallon drums -
- --can be identified at depths upto 10
- feet and large massed of drums up to
30 feet or more.

Detects electncal conductlvxty
changes'in subsurface geologlc ,
lithology, pore fluids, and buried-
objects. ‘Depth of investigation
varies from 9 feet to 180 feet

depending on instrument. used coil - -

spacmg, and coil conﬁguratxon

E Detects electrxcal conductmty
.changes in surface and sub-surfa_ce

materials utilizing existing very low

frequency (VLF) radio waves.

Detects electrical resistivity var-
. iations in subsurfacé materials {(e.g.,
- lithology, pore fluids, buried ' :

- pipelines and drums). Vertical

resolution to depths of 100. feet are

possxble »

'Benson, et. al.-1988; NJDEP, 1988,

. Table 4: Gedphysicél Equipment

Advan;gges and Dgsadvantgges L .

'Capable -of htgh resolutlon generates
- continuous measurement profile;.can survey
large area quickly; site specific; best results

are achieved in dry, sandy soils; clay-rich and
water saturated soils produce poor reflections -

" and limit depth of penetration; data’

interpretation requires a trained geophysi'cist.'

Quick and easy to operate; good initial survey

* instrument; readings are often affected by -
_nearby man-made steel structures (including
above-ground fences, buildings, and vehicles); -

data interpretation may require geophysicist. -

Rapid data collection; can délineate inorganic -
and large-scale organic contamination in
subsurface fluids; sensitive to man-made

‘structures (including buried cables, above-

ground steel structures and electrical power
lines); survey. planning-and data mterpreta’uon ’

. may require geophysmlst

.Utlllzes exxstmg long-dnstance commumcatlon
: VLF radio waves (10-30 Khz range); no need

to.induce electncal field; directional problems'

- can be overcome w1th portable transmxtters

Detects lateral and vemcal vanatlons,
instrument requires direct ground contact,
making it relatively labor intensive; sensitive
to outside interference; data interpretation

_ requires a trained geophysicist. -

N
!
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o 3 57 : EXAMPLE SITE

- 3. 5 1 Selectlon of

. Complicated samplmg procedures usually requxre

increased tmmmg and'introduce a greater likelihood of
procedural errors. Standard operating procedures help

.to avoid such errors. Sample volume is another

selection concern. Specific “advantages  and

; dlsadvantages of soil sampling equipment are given.in
"Table 5. Refer also to EPA ERT SOP #2012, Soil . -

Sampling (in.U.S. EPA; January . 1991) for guidance

on usmg various types of soil samplmg equrpment )

~Sampling
Eqﬂip‘me'n_t

" Dedicated plastlc scoops were : _
used for Phase.1 soil samphng For Phase 2 the OSC
. used bucket augérs for both surface and subsurface
_ soil sampling because of their.ease of use, good
"~ _vertical depth range, and uniform surface- sampling

volume. .Standard operating procedures were followed

_ to promote proper sample collection,- handling, and :
o decontammatron From the bucket auger, each sample .~
.- was placed into a dedicated plastic pan and mixed
using a dedicated plastic scoop Samples were further
. prepared for XRF screemng and laboratory analysrs
o (Sectlon 4, 8) :

-
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‘containers and contaminants.
) shallower-surveymg instrument than the EM-34) was .
* selected because expected contaminant depth was less

3 5. 2 Selectlon of Analytlcal
' Screenmg Eqmpment

Phase 1 samplmg identified the sources and. types of -

" .on-site contaminants .in order.to establlsh a threat

Hazard categorization techniques; organic vapor

" ‘detecting _instruments, and’ radiation and cyaride
, monitors - were utilized to - tentatively identify
" containerized liquid wastestreams in order to seledt

initial judgmental soil sampling: locations. During

. Phase 2 sampling, a portable XRF unit was' used to
. determine the extent of contamination and to 1dent1fy
. additional hot spots, Sampies to be sent for laboratory
- analysis were then placed: into, sampling jars (as .

discussed .in Section 4.8). Samples collected from

upgradient grid nodes for XRF screening only were

stored on site for later- treatment/disposal. - -For
Phase 3, the XRF was used to confimm whether

- contaminated areas identified during Phase 2.were
- sufﬁcrently excavated ’

3 5 3 Selectlon of Geophysucal
Equrpment :

gThe_GPR instrument delmeated buried trench and

lagoon boundaries: The EM meter detected
subsurface conductivity changes due to burled metal-
'The EM-31 (a

than’ 10 feet and because of the instrument's

. maneuverablhty and ease of use.
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Sources: © .

- Equipment

»

Trier -’

Scoop or trowel -

Tulip bulb planter .

e

- Soil coring device

¢

.

_ Th‘in-Wa.ll‘tﬁbe sampler

*Split spoon sampler
L - RN 4

Sh:elby tube sampler

NS

Bucket auger '

s

'Hand-operated s

powerauger -

“Table 5: ,Soil Sampling Equ‘ipme'nt

Anpma_b_l.hﬂ

" Soft surface sorl'
' Soft suiface soil

" Soft soil, 0-6 in..

™~ Advantages and Dlsadvantage

Inexpensrve, easy to use and decontammate drfﬁcult to

-use in stony, dry, or sandy soil. .

: Inexpensrve, easy to use ‘and decontammate, trowels

with pamted surfaces should be avoided. I

bEasy to use and decontammate, umform dxameter and

sample volume; preserves soil core (suitable for VOA .

- and undisturbed sample collection); hmlted depth
. capabxhty, not useful for hard soils. ,

‘S'oft soil, 0-24-in. .

‘Soft soil, 0-10 .

Soil, 0 in.-bedrock

i
!

- Soft soil, 0 in./-b'edroek B

.

© - Soft soil; 3 jn.-10ft.

Soil, 6 in.-15 ft.

'NJDEP; 1988;'U.S. EPA, January 1991,
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P,
Relatrvely easy to use; preserves soil core (surtable for

" VOA and undisturbed sample collectron), limited depth

capablllty, can be difficult to decontammate

“Easy to use, preserves soil core (suitable for VOA and »

undisturbed sample collection); may be usedin -~ - -

- conjunction with bucket auger;.acetate sleeve may be

used t0 help maintain integrity of VOA samples, easy to
decontaminate; ‘can be drfﬁcult to remove cores from o
sampler -

Excellent depth range; preserves soil core (surtable for .

" VOA and undisturbed sample collection); acetate sleeve

. may be used to help maintain integrity of VOA samples;

~useful for hard soils; often used in conjunctron with drill-
-rig for obtaining deep cores. .

Excellent'depth range; preserves soil core (suitable for - s
VOA and undisturbed sample collection); tube may be '

-used to ship sample to lab undisturbed; may be used in

conjunction with drill rig-for obtaining deep cores and ,
for permeablhty testmg, not durable in rocky soils. © - K

Easy to use; good depth. range, uniform diameter and

. sample volume; acetate sleeve may be used to help”

maintain integrity of VOA samples; may disrupt and

‘mrx soil horizons greater than 6 inches in thlckness

: Good depth range; generally used i in conjunctron with
‘bucket auger for sample ¢ collection; destroys soil core
(unsuitable for VOA and undisturbed sample : _ L

collection); requires 2 or more equipment operators; can -

be difficult to decontaminate; requires gasolme-powered N
" ‘engine (potentlal for eross-contammatron) S



‘ 4.o SAMPLE COLLECTION AND PREPARATION'

-~

4.1 INTRODUCTION

In addmon to samplmg equlpment sample collectlon '

includes sample quantity and sample volume. Sample E

preparatron refers to all aspects of sample handling

after collection; until the sample is received by the - "

laboratory. -Sample preparation for soils may mclude
' but is not llmlted to: : :

. _removmg extraneous materral
"« sieving-samples; B
"+ homogenizing samples; . .
+ - splitting samples; .

¢ . compositing samples; and

. ﬁnal preparatron

1

Sample preparatlon “depends on “the samplmrg'

-objectives and analyses to be performed Proper

o sample preparation and handling help to maintain:

. sample integrity. . Improper handling can result in a
sample becoming unsuitable for the type.of analysis
_required. For example;. homogemzmg, sieving, and
composrtmg samples all result in a loss. of volatile

_ constrtuents and . are ‘therefore mapproprrate when-
o volatile contammants are the concern.

: Col .
- 4.2 SAMPLE COLLECTION:

~How a sample is collected can “affect its
representativeness.  The . greater the number of

“samples collected from a site and the larger the
volume of each sample, the more representatxve the

analytical results will be. - However, -sampling

activities are oﬁen lrmlted by sampling budgets and

project schedules The followmg sections provide

guidelines on approprlate sample numbers ‘and

'volumes ' -

4.2.1 Sample Number

The number of samples needed will vary according to
~ the partlcular samplmg approach that is bemg used.
For example, in grid -sampling, one sample is
generally collected at each grid node, regardiess of

.- grid size. As discussed in Section 2.11.6, once
. contaminated grid node samples are located, ad)ommg

" grid cellsican be sampled more thoroughly to define
areas of contamination. Four aliquots from each grid
cell, situated equidistant-from the sides of each cell
and each other (as illustrated in Figure:10), are
recommended for grid cells measuring up to 100 x.100
feet. One additional aliquot may be collected from the

| 4.2.2 Sample Volume

. center of each cell, making atotal of five aliquots per
- ;.»cell.,
nine aliquots, situated equidistant from the sides of

For grid sizes greater than 100 feet x 100 feet, -

each-cell and each other (as illustrated in Figure 13),
are recommended, Dependmg on budget and other
considerations,.grid cell aliquots can be analyzed as
separaté ‘samples or composrted into one or more

' samples per cell

i

Both" sample depth and area are considerations in

* determining appropriate sample volume. Depending

. on the analytes being - investigated, samples are

26

* *(0-6-in.), and/or at one-foot depth intervals. .
~water soluble contaminants such as dioxin and PCBs
.are often encountered within the first six mches of

" soil:  Water-soluble contaminants such as metals,

" deeper.

collected at the surface (0-3 in.), extended surface
‘Non-

acids, ketones, and alcohols will be’ encountered at
depths -in. most soils except clays.
Contaminants in solution, such as PCPs.in diesel fuel -
and pesticides in solvents, can penetrate to great
depths (e. g down to: bedrock) dependmg on sonl

type. , )

For surface samples, collect soil over a surface area of
one square foot per sample. A square cardboard
template measuring 12 in. x 12 in,, or a round
template with a 12.in. diameter can be used to mark
sampling areas. For subsurface samples, one . of
several cormg devices may be used (see Table 5).
Using a coring device results in a smaller diameter
sampling area than a surface template, and therefore
somewhat "lessens the representatlveness of “the
sample_'~~ : T

\

REMOVING EXTRANEOUS ~
“MATERIAL . [

/
Identify and discard materials in a sample which are
not relevant or vital for characterizing the sample or
the site, since their presence may introduce an error in
the sampling or analytical procedures. Examples of
extraneous material in soil samples include pieces
glass, twigs or leaves. However, not -all non-soil
material is extraneous. For example, when sampling
at a junkyard, lead-contaminated battery casing pieces
should not be removed from a sample if the casing
composes more than 10% of the sample composition.
For a sample to be representative, it must also
incorporate the lead from the casing. Collect samples

)

4.3



/

. of any’ materral thought to be a potentlal source of -

) 4;4

Figure 13: Phase 2 Sampling Grid Cell
Diagram (Grid Sizes > 100 x 100 ft.)

Grld Node .

contamination for .a laboratory extraction procedure.

Discuss’ any ‘special -analytical requirements for ’

extraneous materlals with . pl‘OjCCt management,

geologists, and chemists and notify the laboratory of

any special sample handlmg requlrements
SIE_VING SAMPLES |

Srevmg is the process of physxcally sorting a sample

_to obtain uniform partrcle sizes, using sieve screens of -

predetermmed size. For example, the sampler may
wish to sieve.a ‘certain number of samples to.

" determine if particle size is related to' contaminant

distribution. . Sieving is generally only conducted

~ when preparing soil samples for XRF screening. - For .
thispurpoSe, a 20-mesh screen' size is recommended N

Be aware of the mtent of the samplmg eplsode, when )
- deciding whether to sieve a sample prior to. analysis. -
. Prior to sieving, samples may need to be oven-dried..
" Discarding non-soil or non-sieved materials, as well -

as the sieving process itself, can result in physical and

- chemieal losses. Sieving is nof recommended where
-volatile compounds are of concern. Analyze the

discarded materials, or a fraction thereof, to determine

their contribution to the contammatlon of the sne g
being mvestlgated

- Composlte Aliquots .

- " homogenization  ensures
. -containerized - samples " are equal or identical in
" composition and are representatlve of the total soil

. A6
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-of “homogenized sample..
homogenize and split a sample, quarter (as illustrated - -

HOMOGENIZING SAMPLES

. Homogenization is the mixing or blending of a soil

sample in an attempt to provide uniform distribution -
of contaminants. (Do not homogenize samples for
volatile .compound -analysis).  Ideally, proper."

that ~portions

sample collected. Incomplete homogenization will .
increase ‘sampling " error, - All samples to be
composited or split should be ‘homogenized after all

aliquots have been combined, Manually homogenize .

samples using a stainless steel spoon or scoop and a

- stainless steel bucket, or use a disposablé scoop and

pan.. Quarter and split the sample as illustrated in

Figure-14, repeating each step a minimum of 5 times
** until the sample is visually homogenized. -Samples

can also be -homogenized using -2 mechamcally-

, operated stlmng device as deplcted in ASTM standard

D422 63.

SPLITTING SAM'PL_ES |

Spiittiné samples after collect‘ioin and field preparation.
into two or more equivalent parts is performed when

_two or more portions of the same sample need to be .

analyzed separately. . Split samples are most often )
collected in enforcement actions to' compare sample

- results obtamed by EPA with those obtained by. the’

potentially responsible party (PRP) Split samples
also provide a measure of the sample variability, and

~a measure of the analytical and extraction-errors.
- Before splitting, follow homogenization techniques

outlined above. Fill two 'sample collection ' jars
simultaneousty with alternate spoonfuls (or scoopfuls)
- To .simultaneously

in Figure 14).or mechanically split the sample using - -
a riffle sample splitter. The latter two techniques are
described in detail in ASTM Standard C702-87.

;

of the '



'Figu_ré 14: Quartering to,»H'omo_vgéniZe and Split Samples

7

¢

R - :Stepil_:z'_'. .

*  Mix by forming new cone -

Cone sample on hard, clean surface

’S.tep 2

+ . Flatten cone .
* - Divide sample into quarters

Step 3: (not shown): '

= "Remix opposite ,q_ua:ferS"
.+ Reform cone

4.7 . COMPOSITING SAMPLES
Compositing is the process of physically combining
and homogenizing several individual soil aliquots.
-Compositing samples provides an ~ average
concentration of contaminants over a certain number
of sampling points, which reduces both the number of
required lab analyses and the sample variability.

- -Compositing can be a useful technique, but must .

alwaysbe implvemehted with caution. Compositing is
not recommended -where volatile compounds are of

concern. :

Specify the method of selecting the aliquots that are
. composited and ‘the compositing. factor ‘in the
" sampling plan. The compositing factor is the number
of aliquots to be composited into one sample (e.g., 3
“to 15 10 to 1). ; Determine this factor by. evaluating
detection limits for parameters of interest and
- comparing them with the selected action level for that
. parameter. Compositing also ‘requires ‘that each
¢ discrete aliquot be the same in terms of volume or

.28

~ '+ Repeat a minimum of 5 times

\
weight, and- that the aliquots be thoroughly
homogenized.  Since compositing dilutes high
concentration aliquots, the applicable detection limits
should be reduced accordingly. If the composite valite
is to be compared to a selected action level, then the
action level must be divided by the number of aliquots
that make up the composite in order to determine the
appropriate detection limit (e.g., if the action level for
a particular substance is 50 ppb, an action level of 10
ppb should be used when analyzing a 5-aliquot
composite). The detection level need not be reduced

if the composite area is assumed to be homogeneous

in concentration (for example; stack emission plume
deposits of particulate contamination across an area,
or.roadside spraying of waste oils). . - - o

(
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4. 8 FINAL PREPARATION

. Select sample containers on the basxs of compatlblllty

© with the material bemg sampled, resistance to .
" breakage, and volume. For soil sampling, use'w_ide- :
‘mouth glass containers with Teflon-lined lids. . -

. After placing each sample in a

Appropriate sample volumes and containers will vary

~ "according to the parameter bemg analyzed. Keep low
- and medium concentration soil samples to be analyzed

for organic constituents at 4°C. Actual sample

volumes, appropriate containers, and holding times are

specified in the -Q4/0C Guidance for. Removal . &~

in_the Compendium -of ERT Soil Sampling and

Surface . Geophysics (U.S: EPA, January 1991).
. Package all samples in compliance with Department -
.of Transponatlon (DOT) or Intematlonal Air
- Transport Assocgatlon (IATA),;eqmrements '

laboratory bid contracts.

" Activities (U.S. EPA; April 1990), in 40 CFR 136,.and ~°

© It is sometimes possible to ship samples to the =

“laboratory directly in the sampling equipment. For

- example, the ends of a Shelby tube can be sealed with

.caps; taped, and sent to the laboratory for analysis, To

- help-maintain the integrity of VOA samples, collect
soil cores using acetate sleeves and send the sleeves .

to- the laboratory. To ensure the integrity of the .
- sample after delivery to the ]aboratory, make - -

. laboratory sample preparation procedures part of all

29

. discussed in Section 3.5.1), plant »
- matter, stones; and broken glass . -

" were oven-dried (at 104° C)and-
~ sieved using & 20-mesh screen in . .

4.9, EXAMPLE SITE

dedicated -pan and mixing (as "

were removed:  Soil samples

preparation. for . XRF analys1s

. Samples were then homogenized ‘and spllt using the
" quartering technique. Opposite quarters were remixed

and -quartering was. repeated five ‘times to ensure

“thorough homogenization. A portion of each sample : :
" was placed into XRF analysis cups for screening. The
. .remainder of each sample was placed into 8-ounce,

wide-mouth glass jars with Teflon-lined lids and sent

“to a- laboratory for inorganic analysxs The samples .

were packaged in:, comphance with  IATA -
reqmrements _ Chain-of-custody paperwork - was
prepared for the samples Laboratory paperwork was

completed’ as appropriate and the samples were .-
. shipped to the predesignated laboratories for analysis.



5 O QUALITY ASSURANCE/QUALITY CONTROL EVALUATION

5.1 INTRODUCTION

_The goal of representatwe samplmg is to collect :

‘samples which yield analytlcal results that accurately
deplct site conditions ‘during a given time frame. ‘The

- goal of quality assurance/quality control (QA/QC)is®
" to identify and implement -correct methodologles.
" which limit the introduction of error into the samplmg _
and’ analytical procedttres, ultlmately affectmg the o

analytrcal data

QA/QC samples evaluate the degree of site. varlatidn, o
whether samples were cross-contaminated during' ’
. sampling and sample handling procedures, or if a -
discrepancy . in sample results is due to laboratory "

handling ‘and analysis procedures -The QA/QC
sample results are used to assess the quality of the

analytical results of waste and env1ronmental samples .

collected from a site.

52 ""D’A'TA CATEGORIES

‘EPA has established a _process of data quallty -

. objectives (DQOs) which ensure that the precision,

_. accuracy, representativeness, and quality of -
" environmental data are appropriate for their intended

- application. Superfund DQO guidance defines.two

broad categories -of analytical data: screeningand -

-definitive, =~

. Screemng data are generated by rapid, less precise

methods of analysis’ with less rigorous sample

"preparation.  Sample preparatx_on steps may be -
" restricted to .simple procedures such as dilution with -

“a solvent, rather than elaborate extraction/digestion
. and cleanup. At least 10 percent of the screening data

- are -confirmed using the _analytical ‘methods and-
QA/QC procedures and criteria associated . with ;
definitive data. Screening data without associated

.confirmation data are not considered: to be data of

-known quality. ‘To be acceptable screening data must.

include the following: chain of custody, initial and

continuing calibration, analyte identification, and

analyte quantification. ‘Streamlined QC requrrements'
are the defining characteristic of screening data.

Definitive data are gen'erated-uslng' rigorous analytical

. methods (e.g., approved EPA reference methods).

" These data are analyte-specific, with confirmation of |
.analyte identity and concentration. Methods produce o

tangible raw data (e.g., chromatograms, spectra

digital values) in the form of paper prmtouts or

computer-generated electronic ﬁles.v _Data ‘may be

generated at the site or at an off-site location, as long

_as the QA/QC requirements are satisfied. For the data

to be definitive, either analytical or total measurement .

error must be determined. QC measures for definitive
, data contain all of the elements associated -with
screemng data, but also may include trip, method, and ) '
* rinsate blanks; matrix spikes; performance evaluatlon .
"samples; - ‘and ' replicate analyses for error. -
_determmatlon ' ' o

*For further mformatxon on these QA/QC objectwes,
please refer to -EPA's Qualn‘y Assurance/Qualny

Control Guidance far Removal Activities or EPA's

, Data Qualzty Objectzves Process for Superfund

53 S"'OUR‘C'ES OF ERROR :

Identlfymg and quantifying the error or vartatlon in

sampling and laboratory analysis can be difficult.

- However, it is important to limit their effect(s) on the .

data. Four potenttal sources of error are:

e samplmg de51gn,
-+ sampling methodology,

--. sample heterogeneity; and
+  analytical procedur_es.

- 5.3.1 Samplin'g'Deslgn . N

 Site vanatron mcludes the variation both in the types o

and ‘in. the concentratlon levels of. contaminants

" throughout a site. -Representative sampling should

accurately - identify and "define this. variation.

. However, error can be mtroduced by the selection of

. asampling design which "misses" " site variation. For
_-example, a sampling grid with relatrvely large
_ distances between sampling points or a -biased

sampling approach (i.e., judgmental sampling) may

. -allow significant ~ contaminant trends - to  go
. unidentified, as illustrated in Figure 15. :

{



Flgure 15 Samplmg Error Due o
Sampllng DeSIQn

X XX X X

X X X X X

x X X X X
LEGEND

X . SAMPLING PORTS
, CONTAMINATED SOL
S SOURCE OF CONTAMINATION

- 5. 3. 2 Samplmg Methodology

'5.3.3 ’SAample Heterogeneity

Sample heterogeneity. is a potential source of error.
Unlike water, soil is rarely a homogeneous medium,
and it exhibits vanable properties with lateral distance

"“and with depth. Thls heterogeneity ‘may also:-be

present in the sample contamer unless the sample was. .

" homogenized in the field or in the laboratory. - "The: .

laboratory uses only a small aliquot of the sample for -

- analysis; if the sample is not properly homogenized,

Error can be mtroduced by the sampling methodology_ -

and sample . handling procedures, as in cross-

contamination from inappropriate use of _sample -
. collection equipment, unclean sample containers, -
* improper sampling equipment de_contammatlon and

shipment procedures, and other factors. Standardized
procedures for collectmg, handling, .and shipping
samples allow for-easier identification of the source(s)

of error, and can limit error associated with sampling’

) ‘methodology. ~ The use " of standard  operating
procedures ensures that all sampling tasks for a given

" matrix and analyte will be performed in the same .

.manner, regardless of the individual sampling team,
" date; or location of sampling. actwrty Trip blanks,

field blanks, replicate samples, and rinsate blanks are -
used to identify error due to samplmg methodology- .

. 'and sample handling procedures

A.",5 3 4 Analytlcal Procedures

the analysis may not be truly representative of the

. sample and of the corresponding site. Thoroughly

homogenizing- samples, therefore, can limit - error

assocrated thh sample heterogenexty
.

_Error whrch may ongmate in analytlcal procedures

includes cross-contammatlon, inefficient extraction,
and inappropriate methodology Matrix spike
samples, replicate samples,. performance evaluation

" samples, and associated quality assurance evaluatlon
~of recovery, precision, and bias, can be -used to
- . distinguish - analytical error from . error inttoduced

durmg samplmg actrvmes

54 QAIQC SA,M'PLes |

. “This seclion briefly describes the types and 'uses'of '
.QA/QC ‘samples that are collected in the field, or

prepared for or by the laboratory. QA/QC samples are -
analyzed in addition to field samples and provide

~“information ‘on the variability and’ usablhty .of"
"environmental sample results.. L
identifying the origin of analytical discrepancies to.

They assist .in

help determine how the analytical results should be
used. They are used mostly to validate analytical

o results' Field replicate, collocated, background, and

31

rinsate blank samples are the most- commonly .
collected field QA/QC samples.. Performance

. evaluation, matrix spike; and matrix ‘'spike duplicate o
" samples, either prepared for or by the laboratory,

provide additional measures of' control for the data
generated. QA/QC results may suggest the need for
modifying samplecollection, preparation, handling, or

.analytical procedures if the resultant data do not meet

o
snte-specxﬁc quality assurance objectives. Refer to

: _ data'validation procedures in U.S. EPA, April 1990,

for guidelines on utilizing' QA/QC analytical results.
The following paragraphs bneﬂy descrlbe each type of ‘
QA/QC sample



5 4.1 Field. Repllcates o |

Freld rephcates are. ﬁeld samples obtamed from. one

location, homogenized, divided ‘into separate
containers and treated as separate samples through/out
the remammg sample handling. and . analytical -
- processes.- These samples are.used to assess error

associated with ‘sample heterogeneity, - -sample - :

methodology and analytical procedures.. Use field

‘replicates when determining total error for critical
* samples with contammatron concentrations. near the
action level. For statistical‘anal'ysis to be valid in
such acase, a minimum of elght repllcate samples.
would be requlred :

5 4.2 Collocated Samples

Collocated samples are collecte’d adjacent to the '_
routine field sample to determine local varlabllrty of .

the soil and contamination at the site. Typxcally,
collocated samples are collected about one-half to
three feet away from the selected sample location.

- Analytical results from collocated samples can be

used to-assess site variation, but only in the immediate
"“sampling area. Due to the no‘rl-homogeneous nature. of

decontamination procedures

: N

| ’5 4 4 Rmsate Blanks

Rmsate blanks are samples obtamed by -running

‘analyte-free - water over decontaminated sampling
" equipment to test for residual contamination. The .
blank is placed in sample containers for handling,
’ shlpment .and analysis idéntical to the samples.'

collected that-day. A ‘rinsate blank-is used to assess
cross-contamination brought . about by improper’
Where dedicated
sampling equipment is not utilized, collect one rmsate

" blank, per type of samplmg devrce, per. day

5. 4.5 Performance Evaluatlon

Samples

. Performance evaluation (PE) samples evaluate the
" overall bias of the analytical laboratory and detect any
" ‘error in the analytical method used. These samples:

are usually prepared by a third party, using a quantity

of analyte(s) which is known to the preparer but

_.unknown to the laboratory, and always undergo.. -
certification analys1s The analyte(s) used to prepare -

_“the PE sample is the -same as the analyte(s) of

* - soil at sites, collocated samples should not be used to” "

- assess variability across -a- site and are ‘not-
- recommended for assessing error. Determine the. -~
. applicability of collocated samples on a site-by-site

basis. Collecting ‘many samples (more than 50

samples/acre), is sufﬁclent to demonstrate site

v

. variation. - . ‘ o
- 5, 4 3 Background Samples u

, Background samples are collected upgradlent of the
area(s).of contamination (either on or off site) where -

there is little .or no chance of migration of ‘the

contaminants of concern. Background samples

determine the natural composition of the soil -

: (especxally important  in . areas = with hlgh_ ’

~ concentrations of naturally-occurring metals) and are

considered "clean" samples.- They provide a basis for
comparison of contaminant concentration levels with
samples collected on site. ‘At least one background -

soil sample should be collected; however, more are *
", warranted when site-specific factors such as natural

- variability of local soil, multiple on-site contaminant B
source areas, and presence of off-site facilities

- potentially contributing to soil contamination exist..

- Background samples may be collected for all QA

objectives, in order -to evaluate potential " error
associated ‘'with sampling design; - sampling
methodology, and _analytrca_l procedures. -

* concem. Laboratory procedural error is evaluated by
the percentage of analyte identified in the PE sample

(percent -recovery). Even .though they are not
available for every single analyte, analysis of PE

" samples is required to obt\arrn definitive data.

5.4.6 Matrix Spike Samples |

Matrix spike and matrlx'sprke dupllcate samples
(MS/MSDs) are environmental samples’ that are

"spiked in the’ laboratory with a known concentration of

a target analyte(s) to venfy percent recoveries.

‘MS/MSDs are primarily used to check sample matrix |

interferences. They can also be used to monitor
laboratory performance. - However, a dataset of at

least three or more results is necessary to distinguish =

" between laboratory performance -and.. matrix

o
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. mterference ~

MS/MSDs can also momtor method performance

. 'Agam, a dataset is helpful to assess whether a method
is.performing properly. Generally, interference and -
‘poor method performance go together.

<

‘MS/‘MS.Ds can also evaluate error due to laboratory
" bias and precision (when. four or more -pairs are
analyzed). Analyze one MS/MSD pair to assess bias

for every 20 soil samples. Use the average percent

recovery for the pair. To assess_ precision'anal'yze at.” .

least 8 matrix spike replicates from.the same sample,
determine the- standard deviation and the coefficient of

variation. See pages 9 - 10°of the QA/QC Guzdance "



‘based ‘on . the
.cdrresponding QA/QC. objectives.
lével of error is determined by the-intended use of the

' .- error.

collection, preparation,

-

: for Removal Actzvzttes (U S. EPA, Apl'll 1990) for _

procedures on calculating analytical error. MS/MSDs. ‘i

‘are ‘optional when the goal is to obtain screening data

‘and required to obtain definitive data as one of several :

methods to determme analytlcal error.

5, 4 7 Fleld Blanks

" Fleld blanks are samples prepared in the ﬁeld using -

certified clean sand or soil and are then submitted to

* the laboratory for analysis. A fiéld blank is used to

‘evaluate contamination error associated with sampling ©

: methodology and laboratory procedures, If available,
‘ submlt ﬁeld blanks at a rate of one per day ‘

_ _.5.4.8 “Trip B_la’nks

Trip blanks are samples_ prepared prior to. "going into

the field. Trip blanks consist of certified clean sand or
-soil and-are handled, transported and analyzed in the .

same manner as the other volatile organic samples

acquxred that day.” Trip blanks-are used: to evaluate
_ error associated with sampling . methodology and -
if any - -
" .contamination was. introduced into samples during-
- sampling, sample handling. and shipment, and/or
~ during laboratory handling and analysis. If available,

analytical procedures by determmmg

utnlrze trip blanks for volatile orgamc analyses

e

: 5.5' EVALUATION OF

ANALYTICAL ERROR

’

N . The percentage and types of QA/QC samples needed

to-help 1dent1fy the error and confidence in the data is
The acceptable

data’ and the sampling ob_]ectlves including such’
factors as: the degree of threat to public health,

welfare, or the environment; selected action levels; -

litigation concemns; and budgetary constraints.

The useof rephcat_e‘samples is one method to evaluate

on errors associated with sample  heterogeneity,
sample methodology and -analytical procedures.

Differing analytical results from two or more replicate '

samplmg objectives .and the

To evaluate the total error of samples with .

. contaminant concentrations near the selected action

~‘level, prepare- and ‘analyze a minimum: of eight
vrephcates of the same sample. Analytical data from

: repllcate samples can also be used for a quick check

samples could indicate improper sample preparation’ . -

(e.g.,” incomplete
contamination was introduced ‘during sample
handling,

J

homogenization), - or that

shipment,. or . '

3

) sample analysm

analysis. - \

- 1t may be desirable to try to quantify-conﬁdence;
" however, quantification or analytical data correction

is not always possible. A 95% confidence level (i.e., . -

5% acceptable -error)-should be adequate for most -
-sampling activities. -Experience will provxde the best
“ determination of whether to use a higher (e.g., 99%)

or lower (e.g., 90%) level of confidence. It must be
recognized that the use of confidence levels is based .

- on the assumption that a sample is homogeneous. See
also Section 6.8 for information on total error.

56 CORRELATION BETWEEN

. SCREENING RESULTS"
AND DEFlNlTIVE RESULTS -

' One cost-effectlve approach for delmeatmg the extent -

of. site ‘contamination is to correlate inexpensive
screening data and other field measurements (e.g.,
XRF, soil-gas measurements) with laboratory results.
The relationship between the two methods.can then be
described by a regression analysis and used to predict

~ laboratory results-based on screening measurements.
*.- In this manner, cost-effective screening results may be

used in addition to, or in lleu of, off-sne laboratory '

b

Statistical regression involves developing a model
_(equation) that relates two or:more variables at an
. acceptable level of correlation.’
__techniques; such as XRF, are ‘used” along with
“laboratory methods (e.g., atomic absorptlon (AA)), a .
. regression equatlon can be used to predlct a laboratory

‘When s¢reening -

value based on the results of the screening device.
The model can also.be used to place confidence limits
around. predictions.  Addjtional -discussion "of

~ correlation’ and regression can ‘be found in most

mtroductory statistics textbooks. A simple regression

_equation (e.g., linear) _can be developed on many
“calculators or -computer databases;

however, a -
statistician should be consulted to check the accuracy
of more .complex models o

Evaluation of the accuracy of a model in-part relies on
statistical correlation. ‘Statistical correlation involves
computing an index called the correlation coefficient
(r) that indicates the degreée and nature of the
relationship between two or more sets of values. The' .
correlation coefficient ranges from -1.0 (a.perfect
inverse or’ negative relatlonshlp) through 0 (no
relationship), to +1.0 (a perfect. direct, or positive,
relationship). - The square of the correlation
coefficient, cal_led the coefficient of _determmatton, or

- simply R is an estimate of the proportion of variance -



in one variable (the dependent vartable) that can be
accounted for by the independent variables. The R2
value that is acceptable depends -on - the samplmg
objectives and intended data uses. As a rule of thumb, -

- statistical relationships should have an R? value of at

For.Phase 2 and 3 sampling, 10% of the data were

" confirmed by running replicate analyses.to obtain an

" least 0.6 to determine a reliable model; however, for -

" health or risk assessment purposes, the acceptable R?

. ‘value may ‘be. made more stringent (e.g., 0.8).
~Analytical calibration regressxons have an Rz value of
0. 98 or better. . , -

/ - .

Oncea reltable regressron equatton has been derlved
- the screening data can be wused to predict. laboratory

results. These predicted values can then be located on

a base map and contoured (mapping methods are

described in Chapter 6). These maps can be examined
~to evaluate the estimated extent of contamination and

the .adequacy of the samplmg program

' 5.7 EXAMPLE SITE
The screening of containerized
liquid ‘wastes was performed to ~
"quickly.. obtain data indicating

" general-  chemical. class. -
Definitive analysis was run on - :
10% of the samples in order to verify screenmg

- results. The definitive analyses provided were. analyte-
-and -concentration specific. Recoveries of: matrix-

" spike and matrix spike duplicate samples indicated no -

_matrix interferences. Dedicated equipment was used -
-~ during Phase 1 - samplmg, making rinsate’ blanks-
unnecessary. Phase 2 screening was performed using

XRF. During Phase 2, samples were collected at 30% -
of the nodes screened with the XRF. These samples .

‘were sent for laboratory AA analysis. A correlation
. was established by plotting the Phase 2 AA and XRF .

data. This allowed the XRF data from the other 70% - : "

of the nodes to be used to evaluate the chromtum
_levels across the site. . - :

estimate of precision. The results indicated. good
correlation. Matrix spikes and matrix spike duplicate
samples indicated no matrix interferences. ‘During

. Phase 2, the OSC included performance evaluation, =~
‘(PE) samples for metals to evaluate the overall
* laboratory bias.
' 'recovery, which - was wrthm the acceptable control .
. 'lrmlts

The laboratory achieved “92%

During Phases 2‘ and 3, a rihsate,bl'ank was 'collected
each- day. Following the decontamiriation -of the
bucket augers, analyte-free water was poured over the

’ ‘v augers and the rinsate was placed into 1-liter

polyethylene bottles and preserved.

The rinsate
blanks were-analyzed for total metals arid cyanide to -
determine the effectiveness of the decontamination

‘procedures and the potential for cross-contamination: . . -
_All rinsate blank samples-were "clean", mdrcatmg

. sufﬁcrent decontammatlon procedures

The correlatlon_ an_alysns run on Phase 2 laboratory - - -
" (AA) data and corresponding XRF ‘values resulted in

r values of 0.97 for both surface and subsurface data,
which indicated a strong relationship between the AA-
and XRF data. Following the correlation analyses, -

" regression analyses were run and equations to predict’

34

laboratory - values based on the XRF data were -
" developed. The resulting equation for the surface data

was: AA = 0.87 (XRF) + 10.16. The resultmg
regression equation for the subsurface data ‘was: AA
—094(XRF)+030 '

-

)




6.0 DATA PRESENTATION AND ANALYSIS

o

6 i INTRODUCTION

- Data presentatmn “and analysrs techmques ‘are.

“between sam'ple'point‘s.- ‘Contour liries can be drawn

manually or be generated by computer using

performed with analytical, ge_ophysrcal or screening -

results. The techniques discussed below.can be used

‘to compare analytical values, to evaluate numerical
-distribution of data, to determine and 1llustrate the
" location of hot spots and.the extent of contamination
.. across a site, and.to assess the-need for removal of

contaminated soil with concentrations at or near the - .

actron level. The appropnate methods to presentand -
Aanalyze sample data “ depend on the sampling
- objectives, the number of samples collécted, the

- sampling approaches used and a vanety of other
" considerations. :

N 6.2 DATA POSTING

a contammant trends.:

contouring software. -Although the. software makes
the contourmg process- easier, - computer programs
have & limitation: they may mterpolate between all

_ data points, attempting to fit a contour interval'to the

full range of data values.. This can résult in a Sontour
map that does not accurately represent general site -
Typical emergency or early
action sites have low concentration/non-detect areas

-and ‘hot spots. _Computer contouring programs may

represent these features as in: Figure 16 which
1llustrates a site that has a 4000 mg/kg hot' spot.

"Because there is a large difference in concentration
. between the hot spot and the surtounding area, the

computer contouring program used a contour interval -

© - that eliminated most of the subtle site features and - -
- general trends.

However, -if that same hot spot

" concentration value is posted at a reduced value, then

. Daa postmg mvolves placement of sample values on-

a site basemap. Data posting is useful for displaying S

Data posting requires each sample to have a specific
location (e.g., X and Y coordinates).

6.3 GEOLOGIC GRAPHICS o

depictions, respectively, of soils and strata to a given

useful for posting subsurface analyttcal data as well as

. for interpreting subsurface geology and contammant '

migration.
. 8

6.4 CONTOUR'M'A-PPIN'G g

concentration - values throughout a site. Contour

mapping requires an accurate, to-scale basemap of the
‘site.  After data posting sample 'values on the
basemap, ‘insert. contour lines (or ‘isopleths) at a -
- specified contour ‘interval,

interpolating  values

Ideally, the '
"sample coordinates would be surveyed values to
~ facilitate placement on a scaled map. '

~the spatial distribution of sample values to visually - -
. depict extent of contamination and to locate hot spots. .

: Geologxc graphrcs mclude cross-sectlons and fence»
-diagrams, which- are two- and three-dimensional . .

_ depth beneath the site. These types of graphics are’ -

~minimum values

the contouring program can select a more appropriate

" contour interval to-better illustrate the general site

trends. Frgure 17 depicts the same site as in Figure

16, but the hot spot concentration value has been- '

arbitrarily posted at: 1400 mg/kg. . The map was

- recontoured and the contouring program selected a -
contour interval that resulted in a map which enhanced . -
" the subtle detail and general-site:contaminant trends.

6.5 STATISTICAL GRAPHICS -

The distribution or spread of the data set is important
in determining which statistical techniques to use.

: Com_rnon statistical analyses such-as the t-test relies
" on normally distributed data.

The histogram is a
statistical bar graph which displays the distribution.of

.a data set.” A normally distributed data set takes the
_shape of a bell curve, with the mean and median close -

together about halfway between the maximum and
A probabrllty plot depicts

- . cumulative percent agamst ‘the concentration of the |

. Contour maps are useful for deprctmg contammant T
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contaminant of concérn. A normally distributed data
- set, when plotted as a probability plot, would appear.

as-a straight line. Use a histogram or probability plot

.‘to see trends and anomalies in- the data prior to
conducting more rigorous forms of statistical .analysis.



' Flgure 16: Computer—Generated Contour Map (4000 mg/kg Hot Spot)
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_ Flgure 17 Computer-Generated Contour Map (1400 mg/kg Hot. Spot)
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6.6 GEOSTATISTICS

' Geostatxstlcal‘ methods are useful for data analysis and

presentation, The: characteristic -feature " of
geostatistics is the use of variograms to. quantify and-

different sampling locations and for interpolating
(e.g., kriging) estimated values across a site. . The

- geostatistical analysis can' be broken down into two
*  phases: First, a model is developed that describes the

6.8 UTILIZATION OF DATA

. When conducting search‘»sam’pllng'to determine the

' model the ‘'spatial -relationship between values' at. - ‘

spatial relationship between sample locations on the" ‘

- basis of a plot of spatlal variance versus the distance
This plot is called a.

between pairs of samples.

variogram. Second, the spatial relatlonshlp modeled

by the variogram is used to compute a weighted-
_ The result of = -
- geostatistical mapping-by data mterpolatlon isa .-

‘average interpolation of the data.

contour map that represents estimates of values across
a site, and maps depicting _potential error in the

estimates. The error maps are useful for deciding if
additional samples are needed-and for calculating best

or worst-case_scenarios “for'site cleanup. More

information on_geostatistics can be found in U.S.
. 'EPA, September 1988b and U.S:. EPA, 1990. Geo-
~-EAS and GEOPACK, geostatistical -environmental
- assessment software packages- developed by U.S.

EPA, can greatly assnst wrth geostatlstlcal analysns
methods.” : S

A6.7: RECOMMENDED DATA EE
INTERPRETATION METHODS

.The data xnterpretatxdn method chosen depends' on

project-specific conSIderatlons, such as the number of

. sampling locations and -their- associated ‘range in

locations of hot spots (as discussed in Section 2.9),

analyze the data 'using one of the methods discussed in~
this chapter, For each node that is determined to be-

“close to or above the action level, the followmg
'procedure is recommended

lnvesngate all nelghbormg gnd cells to determme .

" which areas must be excavated and/or- treated. From . -
-. each grid- cell, take a composrte sample consisting of
- four or more aliquots, using the procedure described
" in .Section 2.11.6.

- Grid cells with "contaminant
concentrations. sngmﬁcantly -above the actlon level:

© . (egy 20%) should be marked for removal. Grid cells

with contaminant concentrations s:gmﬂcamly less
than the action level should be designated as clean.
For grid cells with contammant concentrations close

. to the action level, it is recommended that additional

values. A site depicting extremely low data values -

-(e.g., non-detects) with significantly higher values

(e.g., 5,000 ppm) from neighboring hot spots, with

. . little or no concentration gradient in-between, does not
- lend itself to contouring and geostatistics, specnﬁcally

the development of variograms. However, data
posting would be useful at such a'site to illustrate hot
spot and clean areas. Conversely, geostatistics and

" ‘contour mapping; as well .as data- posting, can be.
- applied to site data with'a wide distribution of values

(i.e., depnctmg a."bell shaped" curve) with beneﬂcxal
results
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sampling be done within that grid cell to determine

- whether it is truly a hot spot, or whether the analytlcal_
_ 'result is due to sampling and/or analytical procedural
error. If additional sampling is to be performed, one. ..

of the followmg methods should be considered:

I Collect a minimum of four grab samples
' _wnthm the grid cell in question. Use these
_samples to develop a 95% confidence
interval-around the mean concentration. If

the action level falls within or below this
. confidence - interval;. -then  consider
. removal/treatment of the soil within that grid
- cell, More information on confidence

g .mtervals and standard dev1atlon can be found_

in Gilbert, 1987. :

e Collect additional composite samples from

_the grid cells in. questlon using the technique
discussed in ‘Section 2.11.6.  .From these
additional samples,. determme the.need for
) removal/treatment '

" These two practical approa’ches help to determine the

total error associated with collectmg a sample from a

" non- homogeneous site: Total error includes design

error, sampling error, non-homogeneous sampling

‘ error, and analytlcal error. A

If additional sampling is bemg con'sidered, weigh the

cost-effectiveness of collecting the additional samples

-versus removing the soil from the areas in question.
: ThlS decision must.be made on a snte-by-sne basrs



' ~ absorption (AA) data were

- After remdval/treatment of the contaminated sdll re-

o investigate the grld cells to verify cleanup below the,
action level.

Each grid cell that had soil’ removed-_

‘must either be composite sampled .again, or have =

" multiple grab samples" collected with a 95%

confidence interval set up again. -Again, this decision

. must. be made on a site-by-site basis.  The
. methodology should be repeated until all grid cells are

determined to ‘have soil concentratrons below the . - -

actlon level

6.9 EXAMPLE |
o SlTE ‘
The Phase 2 ' XRF/atomic o

- examined to detéimine the
appropriate data interpretation -
method to use. A histogram- - : '
was generated to illustrate the drstrrbutron of the data
as depicted in Figure 18. The histogram showed an
uneven distribution of the data ‘with most values less

~than 50 (approxrmately 4 on the LN scale of .the
histogram). Also, the presence of a single data point

“ of 4000 (8 on the LN scale) was shown on the.
:The. data were Ainitially posted as

‘histogram.
-illustrated in Figures 19 and 20. Data posting was

performed manually to give the OSC a quick depiction -

of the general site contamination trends. A contour
mapping program ‘was used to generate contours based

- on the posted data. Figure 16 illustrates the results of .

) contouring with the 4000 mg/kg hot spot included.
'This contour map exaggerated the hot spot while
" eliminating the subtle site features and contaminant

trends. Figure 17 depicts the same site data with the

hot_spot arbitrarily reduced to 1400 mg/kg. The

resulting contour map enhanced more of the subtle site

features and trends whlle reducmg the effects of the
" hot spot : :

._A’A ‘concentrations predicted by the regressiorl

equations were knged and contoured using Geo-EAS .

" (Figures 21 and 22). Both the kriged contours and the’-
‘data posting - .
contaminant trends. However, data posting gavea

showed the same genéral

.. more representative depiction- of actual levels -of -

contamination and the OSC used data- postmg for :

declslon makmg

.. . : . . -
‘For each node wrth chromium concentrations close to

or above the 100 ppm action level, the adjacent grid
cells were further investigated. Composite samples.
consisting of four-aliquots of soil were taken from’

- within each grid cell in question and analyzed. If the
-soil concentration level was significantly below 100

- ppm of chromium, the cell was designated as ciean.

" removal/treatment.

Each cell that had a soil concentration level well -

level. .was -marked . for
~ Any cells having soil .
concentrations close to the action level .were sampled
further using the compositing method to better
quantify the actual contaminant concentration. Since
the surrounding area is residential, on-site landfilling

above the action

" was not considered a viable. treatment option. To

~ expedite treatmént/dis’posal all excavated soil from
. contaminated cells was stockprled on site until

- treatment/disposal could be accomphshed under a
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" cells.

fixed-price contract. The stockpile, placed in the.area -

of the most highly contaminated grid cells (where the
lagoons “were located),” was covered -

verlﬁed with composite sampling in the excavated
Results of the composite sampling were
compared with the action level to verify: cleanup. “All .
action levels were met. The excavation pits were

filled with stone and clean soil, covered w1th topsoil, . -

graded and seeded.

site .

.until -
.treatment/drsposal could be arranged. Cleanup was



Flgure 18 Hlstogram of Surface Chromlum Concentratlons
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- Figure 19: Phase 2 Surface Data Poéting for Chromium
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_ - Figure 20: Phase 2 Subsurface Data Posting for Chromium -
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Flgure 21 Contour Map of Surface Chromlum Data (ppm)-
ABC Plating Slte 4
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"‘APPENDIX A -~ EXAMPLE OF FLOW DIAGRAM FOR CONCEPTUAL SITE MODEL

Flgure A-1 .

—
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B 2.1 SCOPE AND APPLICATION

The purpose of this Standard Operating’ Procedure o
- . (SOP) is to describe the procedures for ‘collecting

© representative soil samples. Analysis of soil samples

may determine whether concentrations of specific -
soil pollutants exceed established action levels, or if -

the concentrations of soil pollutants present a risk
to public health, welfare or' the environment.

2.2 METHOD SUMMARY

' Soil samples may be collected using"a vanety of
methods and equipment. - The methods and
equipment used-are dependent on the depth of the

. desired sample, the type . of sample required -
(disturbed versus undisturbed), and the type of soil..

- Near-surface soils may be easily sampled using a

“spade, trowel, and scoop. Sampling at greater .
depths may be performed using a hand auger, a -

. trier, a split-spoon, or, xf reqmred a backhoe

23 sAMPLE PRESERVATION

CONTAINERS HANDLING AND‘

STO RAGE

C e

* Chemical preservatlon of solids is not generally

- recommended. Refrlgeranon to 4°C, supplemented -
by. a minimal holdmg time, is usually the best

" approach..

2.4 INTERFERENCES AND .
POTENTIAL PROBLEMS

There are two prlmary mterferences or potentxal '
problems associated with soil sampling.. These
include [cross-contamination  of 'samples. and -

“improper sample collection. Cross-contamination
problems can be eliminated or minimized through-
‘the use of dedicated sampling equipment. If this is
not possible or practxcal then decontamination of

" ‘sampling equipment is necessary. Improper sample

collection can involve using contaminated

" équipment, disturbance of the matrix . resulting in

compaction of * the ‘sample, or inadequate

- homogemzatlon of the samples where requnred

"20 SOIL SAMPLING: SOP #2012

s P

resulting:in variable, nbnafepresehtative results.

25 EQUIPMENT/APPARATUS

.. samplmg plan

maps/plot plan

safety equipment, as spec1ﬁed in the health

and safety plan’

_compass

‘ tape measure

survey stakes or flags

“camera and film .~
- stainless steel, plastic, or other appropnate
: homogemzatxon bucket or bowl
-1-quart mason jars w/Teﬂon lmers :
Ziploc plastic bags -

Jogbook .

labels.
" chain of custody forms and seals
-field data sheets

cooler(s)

ice - ,
decontamination supplies/ equ1pment \
" canvas or plastic sheet

spade or shovel

spatula

SCOO0p . :

plastic or stamless steel spoons

trowel -

continuous flight (screw) ,auger

bucket : auger = :

post hole auger

extension rods
" T-handle

‘sampling trier

- thin-wall tube sampler

“Vehimeyer soil sampler outfit
- tubes '

' - points

- drive head
: - drop hammer-

- puller ]ack and gnp

backhoe

‘e e

o'o.oooooooo'o.orooi'ooo'oqb

26 REAGENTS

Reagents are not- used for lhe preservatlon of soil

. samples. Decontamination solutions are specified in

7



ERT SOP #2006, Sampling Equipment
.De’contamination.‘ S

2.7 PROCEDURES

2.7. 1 Preparatlon

- L Determrne the extent of the<samplingieffort the
- sampling methods to be employed, and which
: equipment and supplies are required

2. Obtam necessary samphng and momtormg
eqmpment

3. Decontammate or preclean eqmpment and
- ensure that it is in workmg order

4, Prepare schedules, and coordmate w1th staff
chent and regulatory agencres 1f appropnate

~ 5. Perform a general site survey prior to site entry

in accordance with the site-specific health and
safety plan

6. Use stakes, buoys, or ﬂaggmg to, 1dent1fy and
- mark all sampling locations. Consider specific
site factors, including extent and nature of

" contaminant, when selecting sample location. If

" required, the proposed locations may be
adjusted ‘based on  site access, property
boundaries, and - ‘surface obstructions.  All
staked locations will be utility-cleared by the
property owner prror to soil samplmg

2 7. 2 Sample Collectlon -

Surface Soil Samples
_Collect samples from near-surface soil with tools
such as ‘spades, shovels, and scoops. Surface
material can be removed to the required depth with
this equipment, then a stainless steel or plastrc
scoop can be used to collect the sample.

~ This method can be used m most sorl types but is
limited to sampling near surface areas. Accurate,
- representative. samples .can be collected with this
procedure depending on the care ‘and precision
demonstrated by the sampling team member. The
use of a flat, pointed mason trowel to cut a block of
the desired soil can be helpful when undisturbed
profiles are requrred A stainless steel scoop, lab
spoon, or plastrc spoon will sufﬁce in most other

~

applications. Avoid the use of devices plated with
chrome or other materials. Plating is particularly
common with garden 1mplements such as potting
trowcls

Follow these procedures to collect surface soil
samples

1 Carefully remove the top layer of soil or debrxs
to the desrred‘sample depth with a pre- cleaned
spade

2. Usmg a pre- cleaned stamless steel scoop,
plastic spoon, of trowel, remove and discard a
thin layer of soil from the area.which came in
contact with. the spade. S N

3. If volatile orgamc analysrs is to be performed

transfer a portion of the sample directly into an
appropriate, labeled sample container(s) with a
stainless steel lab spoon, plastic lab spoon, or
equivalent and secure the cap(s) tightly. Place
the remainder of the sample into a stainless
steel, plastic,” or other ‘appropriate
homogemzatron container, and mix thoroughly
to obtain a homogenous sample representative
of the entire sampling interval. Then, either
place the sample into an appropriate, labeled
container(s) and secure the ¢ap(s) tightly; or, if
composite samples are to be collected, place a
sample from another sampling interval into the
homogenization container and mix thoroughly.
When compositing  is complete place the
sample into appropriate, labeled container(s)
and. secure the cap(s) tightly.

Sampllng at Depth with Augers and Th/n-
Wall Tube Samplers- . .

" This - system - consrsts of an auger, a series of
extensions, a- "T" handle, and a thin-wall tube
sampler (Appendix A, Figure 1). The auger is used
to bore a hole to a desired sampling depth, and is
then withdrawn. . The sample ‘may be collected.
directly from the auger. If a core sample is to be
collected, the auger tip is then replaced with a thin-
wall tube sampler. The system is then lowered
down the borehole, and driven into the soil at the
completion depth. The system is withdrawn and the
core collected from the thin-wall tube sampler.

Several types' of augers are available. These
include: bucket, continuous flight (screw), and
posthole augers. Bucket augers are better for direct

C



sample recovery since they provide a large volume

of sample in a short time. Wher continuous flight
augers arc used, the sample can be collected
directly from the flights, which are usually at 5-feet

_ intervals.  The continuous flight augers are
- satisfactory for use when a composite of the
- complete soil column is desired. Posthole augers

. have limited utility for sample collection as they are

Vdesxgned to cut through ﬁbrous rooted swampy
. sorl . '

\

Follow these procedures for collecting soil samples_ ’

 with the auger and a thin-wall tube sampler

1 _Attach the auger bit to a drrll rod extensron,
and attach the "T" handle to t\he drill rod.

2.- . Clear the area to be s.ampled of any surfice
~ debris . (e.g., twigs, rocks, litter). It may be
' advisable to remove the first 3 to 6 inches of -

surface soil for an area approximately 6 mches
' in radrus around the drrlhng locatlon

3. Begm. augermg, perrodrcally remoymg and .
depositing accumulated soils .onto a' plastic .
sheet . spread near the hole. This prevents
accidental brushing of loose materlal backdown =

the borehole when removing the auger or

' . adding drill rods. It also facilitates refilling the
hole, and avoids possrble contamination of the o

- .surroundmg area.

4, After reachmg’ the desired _de‘pth, s1ow1y and

* carefully remove the auger from boring. When .
“sampling directly from the auger, collect sample .

. after the auger is removed from bormg and
, proceed to Step 10.

- 5. 'Remove auger trp from _drill rods and replace
with a pre-cleaned . thin-wall tube sampler
" Install proper cuttmg tlp

6. Carefully lower the tube sampler down the |
borehole. Gradually force the tube sampler

into the soil. Care should be taken to avoid

- scraping the borehole sides. Avoid hammering .
the drill rods to facilitate’ coring as  the

vibrations may cause the bormg walls to
-collapse : :

7. Remove the tube sampler and unscrew the drill
rods. ..

8. Remove the cuttmg tip and the core from the '

devrce

N

S 9, Discard the top of the core (approximately 1 |

~ inch), as this represents -material collected

before penetratron of the layer of concern. . .

Place the remaining core into the appropriate -
labeled sample  container(s). Sample
‘homogemzatron is not required. '

© 10. If volatile organic analysrs is to be performed,

- transfer a portion of the sample directly into an -
“appropriate, labeled sample container(s) with a
stainless steel lab spoon, plastic lab spoon, or
eqmvalent and secure the cap(s) tightly. Place

" the remainder of the ‘sample into a stainless
steel, . plastic; - or - other approprlate
homogemzatron container, and mix thoroughly
to obtain a homogenous sample representative

of the entire sampling interval. Then, either

- place the sample into an appropriate, labeled
container(s) and secure the cap(s) tightly; or, if
- composite samples are to be collected; place a
sample from another sampling interval into the
homogenization contairier and mix thoroughly.
When compositing is' ‘complete, place the

sample ~ into ‘the appropriate, labeled

| ) contamer(s) and secure the cap(s) tlghtly

©11. If another sample is to be collected in the same

hole, but at a greater depth, reattach the auger

* bit to the drill and assembly, and follow ‘steps

* 3 through 11, making sure to decontaminate
" the auger and tube sampler between samples

C12. Abandon the hole accordmg to applrcable state

regulations.  Generally, shallow holes can
simply be backﬁlled with the removed soil
material. .

'- -.’Samplmg at Depth w:th a Tner

N

The system consists of a trrer and a "T" handle. -
- The auger is driven into the soil to be sampled and

used to extract a core sample from the appropnate

_ depth

Follow these procedures to collect soil samples w1th

a sampling trier.

| 1.' Insert the trier (AppendixA Frgure 2) into the -

material to be sampled at a 0° to 45° angle
from horizontal. ~ This- orientation minimizes
" the spillage of sample S )

2. Rotate, the trier once or thce to cut a core of .
o matenal

N



3 Slowly wrthdraw the trier, makmg sure that the

-~ slot is facmg upward

" 4. If volatile organic analysrs is to-be performed,

transfer a portion of the sample directly into an -

appropriate, labeled sample container(s) with a
- stainless steel lab, spoon, plastic lab spoon, or
equivalent and secure the cap(s) tightly. - Place
the remamder of the sample into a stainless

steel, ' plastic, or - other. approprxate'

homogemzatron container, and mix thorcughly
to obtain a homogenous sample representative
of the entire sampling interval. Then, either

- place the sample into an appropriate, labeled |

contamer(s) and secure the cap(s) tightly; or, if

When compositing is complete place the

sample into an appropriate, labeled contarner(s) '

-and secure the cap(s) tightly.

: Sampllng at Depth w:th a Sp/lt Spoon .
B (Barrel) Sampler 2

The procedure for spht' spoon "sa:mpling describes -

- the collection and extraction of undisturbed soil
‘cores of 18 or 24 inches in length. A’ series of
consecutlve cores may be extracted with a split

* spoon -sampler to -give a complete soil column,

- profile, or an auger may be used to drill down to

the desired depth for sampling. The split spoon is -

then driven to its sampling depth through the
bottom of the augured hole and the core extracted

When spht tube samplmg is, perfor;med to gain

geologic information, all work should be performed
in accordance with ASTM D 1586-67 (reapprovedv T

- 1974).

Follow these procedures for collectmg soil- samples
with a split spoon :

1 -Assemble the sampler by ahgmng both srdes of _
" .the barrel and then screwing the bit onto the
bottom and the heavier head piece onto the . -

top.

. 2. Place the sampler in a perpendrcular posrtlon ,

on the sample- materral :

3. Usmg._a sledge ,hammer"-or well - ring, if -

" available, drive the tube. Do not drive past the
bottom of the head piece or compression of the

composite samples are to be collected, place a -
sample from another - samphng interval into'the
homogenization container and mix thoroughly.

2 Using the

. sample will result

4 Record in the site. logbook or on ‘field data '
- sheets the length of the tube used to penetrate.

- the material being sampled, and the number of -
blows reqmred to obtam this depth '

© 5. . Withdraw the sampler and open by unscrewmg :

the bit and head and splitting the barrel. If a
. split sample is desired, a cleaned, stamless steel -
knife should be used to divide the tube contents
in half, longltudmally This sampler is typically
_ available in diameters of 2 and 3 1/2 inches. =
" However, in order to obfain the required -
‘sample volume use of a larger"barrel may be
reqmred : :

6. Wrthout dlsturbmg the core, transfer it toan
" appropriate. labeled sample contamer(s) and '
‘seal- trghtly :

_.Test P/t/T rench Excavat/on

. These’ relatrvely large excavatxons are used to -

remove sections of soil, when detailed examination

. of soil characterrstlcs (horlzontal structure, color,
‘etc.) are required. It is the least cost effective
- sampling method due to the relatrvely hxgh cost of

backhoe operatlon

.Follow these procedures for collecting sorl samples

from test pxt/trench excavatrons

1 'Priorto any excavation with a 'backho‘e, it is

imiportant to ensure. that all sampling locations -
~ are clear of utility lines and poles (subsurface
as well as above surface)

- backhoe, di_g a - trench to
approxxmately 3" feet' in width " and
approximately 1 _foot below the cleared. -
sampling | location. Place removed or excavated

- soils on plastic sheets. Trenches greater than
5 feet deep must be sloped or protected by a-
shoring. system, as required by - .OSHA
regulatrons S Co N

3, Use a shovel to remove a 1- to 2%inch. layer of

. soil from the vertical face of the pit where_ -
samphng is to be donc o

4. Take samples using a trowel, scoop, or coring
* device at the desired intervals. Be sure to
 scrape the vertical face at the pomt’of sampling .
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to remove any soil that may have fallen from
above, and to expose fresh soil for sampling. In,
many instances, - samples . can be’ collccted
directly from the backhoe bucket

5.- If volatile organic analysis is to' be performed
transfer a portion of the sample directlyinto an
appropriate, labeled sample contain€t(s) with-a
stainless- steel lab spoon, plastic lab spoon, or
‘equivalent and secure the cap(s) tightly. Place
the remainder of the sample into a stainless
steel, plastic, or other approprxate
homogenization container, and mix thoroughly
to obtain a homogenous sample representative
of the entire sampling interval. Then, either
place the sample into-an appropriate, labeled
container(s) and secure the cap(s) tightly; or, if

composite samples-are to be collected, place a
sample from another sampling interval into the
homogcmzatlon container and mix thoroughly.
When compositing is * complete, place the
sample. into -appropriate, labeled contamer(s)
and secure the cap(s) tightly.

6. Abandon the pit or excavation according to
applicable state regulatxons Generally, shallow
excavations can simply be backﬁlled with the
removcd soil material.

2.8 CALCULATIONS

This section is not applicable to this SOP

N

29 QUALITY ASSURANCE/
QUALITY CONTROL

There are no Spccxﬁc quality assurance activities. '
which apply to the implementation of these
procedures. However, the followmg QA proccdures

apply .

e All data must be documented on. field data
sheets or within site logbooks. ‘ '

o All instrumentation must be operated in
accorddnce with operating instructions as-
supplied. by the manufacturer, . unless
otherwise specnﬁed in the work - plan.
Equipment checkout and calibration |
activities - must . occur . prior to -
samplmg/operatlon and thcy must be
documcnted

2.10 DATA VALIDATIO,N

This section is not applxcablé to this SOP. -

2. 11 'HEALTH AND SAFETY'

When workmg w1th potentxally hazardous materials,
follow U.S. EPA, OSI—IA and spec1ﬁc health and
safety:procedures.
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DETERMINATION OF TRACE METALS IN AQUEOUS SOIL/SEDIMENT AND

L Scope and Apphcatlon

~"1.1

"SLUDGE SAMPLES BY .- -

' INDUCED COUPLED PLASMA- MASS SPECTROMETRY A

-

Contract Laboratory Program Statement of Work Jor Inorgamc Analysis, Multi-

Media, Multt-Concentratzon ILMOS5.3, March 2004. This SOP is applicable for

: Inductlvely Coupled Plasma Mass Spectrometry (ICP MS) is an. analytrcal
« technique for - performmg the rapid - determination’ of metals at ‘trace level
"~ concentrations. In accordance, this Standard Operatmg Procedure (SOP) describes
~ the inorganic analys1s of environmental sample digestates for metals by ICP-MS. It
.i$ derived from the Test Methods for Evaluating Solid Waste, Physical/Chemical ..
- Methods, SW-846, Method 6020A, Revision 1 Janualy 1998, and the U.S. EPA

- the deterrmnatlon of the 23 routine Target Analyte List (TAL) metals found in -

12

1.3

- section 1.3 of this document. It is important.to note that the determination of -
. additional metals can be made using an appropriate set of standards once instrument -
- performance criteria for non- routine analytes are established. Instrument detection

hrmts sensitivities and linear ranges can vary dependmg upon mstrumentatlon
matrlces and/or operating condltlons

Use of this SOP should be regulated to analysts who are knowledgeable in the :

mitigation of spectral, chemical, and physical interferences - inherent to. ICP- MS .
- analyses. In practice, performance data will for the most part exceed that of either
~atomic absorptlon or conventional ICP spectrophotometry for the listed elements.
. In relatively- simple matrices, mstrument detection limits are generally be less than

7

5.0 ng/L for most target analyte list metals. Desensitized major elements and/or -

those which are less sens1t1ve (selemum & arsenic) may be 1.0 /,Lg/L or h1gher

An approprlate internal standard is requlred for the quantitation of -each analyte

determined by ICP-MS. The recommended mternal standards are °Li, “Sc, '"*In,

and '*Tb are to be used for analysis. To minimize the potential interference from

lithium inherent to the sample, the internal standard should have. an enriched

| ~ abundance of °Li. - Similarly, other elements may be required for use as internal - - |

1.4 .l

ICP MS has been demonstrated for use in the determmatlon of over 60 metals in a.
. variety of environmental sample matrices. For these purposes, this SOP is used to
- identify and measure the folllowmg 23 routine Target Analyte List (TAL) metals,

‘standards when samples are known to contain 51gmﬁcant mherent amounts of the‘f
recommended mtemal standards o -
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Element . = . : - CAS No
Aluminum (Al) - 7429-90-5
Antimony.(Sb) o 7440-36-0
- Arsenic (As) . A . 7440-38-2
,Barium (Ba) : © - 7440-39-3
Berylhum (Be) - .7440-41-7
Cadmium (Cd) - o 7440-43-9
Calcium (Ca) o . 7440-70-2
Chromium (Cr) 7440-47-3
Cobalt (Co) . . S 7440-48-4
Copper (Cu) 7440-50-8
Iron(Fe) . .o 7439-89-6
Lead (Pb). - . . 7439:92-1 o
Magnesium (Mg) A 7439-95-4
Manganese (Mn) o 7439-96-5
Mercury (Hg) N 7439-97-6°
‘ Nickel (Ni) . B 7440-02-0
Potassium (K)- : 7440-09-7
Selenium (Se) o . 7782-49-2
Silver (Ag) 7440-22-4
Sodium (Na) : o 7440-23-5
Thallum (T) -~ 7440-28-0
Vanadium (V) - T440-62-2
Zinc (Zn) . 7440-66-6

- This SOP delineates the ‘multi-elemental analysis of environmental samples (for the
- ‘determination of trace metal contaminants by ICP- MS: Prior to analysis, samples
- are first digested using an appropriate preparation procedure. Analytes isolated in

the liquid sample digestate are nebulized to form an aerosol for aspiration into a

.+ . radio-frequency plasma for desolvation, atomrzatlon -and -ionization. The resultmg

ions produced by.the high temperature of the plasma are then extracted by a

- differentially pumped vacuum interface and introduced into a mass spectrometer.

. The ions are then sorted accordmg to their mass-to-charge ratios and quantified
with a channel electron multiplier. A data handling system is then Telied upon to
.. process the ion information acquired by the -mass spectrometer for reporting.

Interferences related to this instrumental technique are always assessed and valid

"correctlons -applied or the data ﬂagged to indicate - problems.” 'Corrections can

include compensatmg for background ions contributed by either the plasma gas,

- reagents, and/or the sample matrix. Instrument drift, mcludmg varlatlons in
o response, are corrected for by use of internal standards

/
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* An aliquot of a well ‘mixed, homogenous aqueous or soil sample is accurately
. weighed or measured for sample processing. For total recoverable analysis of a -
- solid or an aqueous sample containing undissolved material, elements are first
Vsolublhzed by gentle refluxing with HNO;3 and HCL Aﬁer cooling, the sample is-

made up to volume, mixed and filtered (if necessary) prlor to analysis. -For the

~ determination of dissolved elements in a filtered aqueous samp_le aliquot, or fOr the
' _;,“drrect analysis” total recoverable -determination of elements in drinking water -

where sample turbidity is less than 1 NTU, the sample is made ready for analysis by
the appropriate addition of HNO; and then diluted to a predeterrmned volume and

g _.m]xed before analysis. .

The method describes the multi-element determinatio'n of trace elem‘eut‘by ICP-MS. .
- Sample mateérial .in solution is introduced by pneumatic nebulization into a radio-
- frequency plasma where energy transfer processes causé desolvation, atomization

and ionization. The ions are extracted from the plasma through a differentially
pumped vacuum interface and separated on the basis of their mass- -to-charge ratio

- by a quadrupole mass- spectrometer -having a minimum resolution capability of 1.

amu peak width at 5% peak height. The ions transmitted through the quadrupole’
are- detected by an'electron multiplier and the i ion information processed by a data

" handling system. Interferences relating to the technique must be recognized and -
. corrected for. Such corrections must include compensation forisobaric elemental
- interferences and interferences from polyatomic ions derived from the plasma gas,
. reagents. or sample matrix. = Instrumental drift as well as suppressions or.
enhancements of instrument .response caused by the’ sample matrix must ‘be | .

corrected for by the use of internal standards.
A . .

Definitions - - o \

The followmg glossary of terms and specmhzed forms are utilized w1thm thlS SOP to ..
facﬂrtate its: apphcatlon ' : , :

3. 1 Glossarvof terms

AMU . Atomlc Mass Umt

. ARAR .. Apphcable or Relevant and Approprlate Requuement
BN ASTM . ¢~ American Society of Testing and Materials. .
- BDAT - * . Best Demonstrated Available Technology.
CCB - - ~ -Continuing Calibration Blank. -
- CCV - Continuing Calibration Verification. .
- CERCLA - . 'Comprehensive Envuonmental Response Compensatlon and
o . Liability Act. :
CFR . Codeof Federal Regulatlons :
CLP - Contract Laboratory Program. - - -
€OC . . - Chain'of Custody. -

CRDL . Contract Requlred Detection ant

\ DQO" _ e Data Quahty ObJectlve
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~GLP . -~
HASP .
HWSB ..~
ICB+
ICP-MS
ICS
ICV

IDL
CIStd

- LCS
MCAWW .
MS
~ MSDS
0sC
- OSHA
- PARCC

PM
PPB
PPE
- PPM

"PRP
QA/QC
"QAPP .
QAD
RCRA
RSD"

- RPM .

- 'SAM
. SCST ..
SOP
' SW-846

- TAL .
TSA
=-U.S. EPA .
X-Cal,
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* Analyses characterized by the use of portable analytical
© instruments which can provide on-site real time data to ™

optlrmze samphng pomt locatlon and support health and o
safety. - . -

| .~ Good Laboratory Practlces :
'Health and Safety Plan.

Hazardous Waste Support Branch.
Initial Calibration Blank. =~
Inductively Coupled Plasma - Mass: Spectrometer

_ Interference Check Sample.

Initial Calibration Verification.
Instrument Detectlon lelt

. Internal Standard. ,
- . Laboratory Control Sample.
- Methods. for Chemical Ana1y31s of Water and Wastes
Matrix Duplicate. .

Matrix Spike.
Materials Safety Data Sheets.

- On-Scene Coordmator

Occupational Safety and’ Health Adrmmstratlon

~ Precision, Accuracy, Representatlveness Comparabrhty and_ L

Completeness.

- Project Manager (OSC RPM SAM etc)

Parts Per Billion = .

" Personal Protective Equrpment

Parts Per Million. . "
Potentially Responsible Party.
Quality Assurance/Quality Control.
Quahty Assurance Project Plan.

" Quality Assurance Officer.

Resource Conservatrve and Recovery Act
Relative Standard Deviation®”
Remedial Project Manager.

- Site Assessment Manager. .
- Superfund Contract Support Team.
. Standard Operating Procedure.

Test Methods for Evaluatlng Sohd Waste, Physrcal/Chermcal

| 3 Methods.

Target Analyte List:

o Technical Systems Audlt. v ,
. United States Envxronmental Protectlon Agency
- - Cross Cahbratlon . :
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‘ Interferences

4.1

42

When | determmmg trace elements by ICP MS ‘there are a number of potentral -
interferences which can contribute to inaccuracies in the resultmg analytical data. '
Understanding these Varlables are essential if approprrate steps are to be taken for
mitigating any and all potentral interference effects. In practice; the development
and lmplementatron of proper work practices are therefore relied upon to. limit

- potential interferents. . This approach - involves incorporating - rigorous Quality -
_Assurance/Quahty Control (QA/QC) protocols into this SOP as a basis for
~ conducting ‘data collection efforts. . These specific work procedures for mitigating ,
~ the most common interferences through the implementation of" QA/QC protocols '
, mto the overall data collect1on scheme are-as follows :

i,

Is_obaric eleme‘ntal interfere'nces occur When isotopes of other elements form atomic -

" jons with the same nominal mass to charge ratio (m/z) of a target analyte and go ~
_unresolved by ‘the mass spectrometer. This circumstance necessitates that an -

-appropriate data system be used to correct for these 'interferences,_ - This- will -
typically involve deterrnining'the signal for another isotope of the:interfering
element and* subtracting its signal from the analyte isotope signal. It is important fo

- note that although this type of interference is uncommon, it can be most difficult to

correct. Samples with significant isobaric elemental interference problems can
require resolution improvement, matrix separatron analysis using ‘another verrﬁed
1sotope and/or use of another method ' : ‘

In order to correct this an’omaly the:ICP-MS manufacturer has incorporafed a formula to
determine the signals for the dlffermg 1sotopes and subtractmg the mterfermg 51gnal from the

43

- isotope signal.. o

.y.

Phys1cal interferences are generally consrdered to be effects assomated w1th the
-sample nebulization and transport processes. - Such properties as change i in viscosity .

and surface tension can cause srgmﬁcant inaccuracies especially in- samples which
may contain high " dissolved solids and/or acid concentrations. The use of a
peristaltic pump ‘may lessen these interferences. If these types of mterferences are
operative, they must be reduced by dilution of the sample and/or utilization of

“standard addition techniques. Another problem which can- océur. from high
 dissolved solids is salt buildup at the tip of the nebulizer. This affects aerosol flow-

rate causing mstrumental drift. Wetting the argon prior to nebulization, the use of a

_ tip washer, or sample dilution have been used to control this problem. Also, it has
been reported that better control of the - argon flow rate improves \mstrument

performance Th1s accomphshed w1th the use of mass flow controllers

4. 4 Chemrcal mterferences are characterrzed by molecular compound formatron ’

ionization effects and solute vaporization effects. - Normally these effects are not
pronounced with the ICP techmque however, if observed they can be minimized by
careful section of operating conditions, by buffering of the sample, by matrix

_matchmg, and by standard addltlon procedures These types of mterferences can be
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\

hrghly dependent on matrlx type and specrﬁc analyte element

rIt is recommended that whenever a new or unusual sample matrix is encountered, a

~ series of tests be _performed prior to reporting -concentration data for analyte

elements. These tests, as outlined below will ensure the analyst that neither positive

- nor negative interference effects are operative on any of the analyte elements

thereby drsturbmg the accuracy of the reported values

Serlal dllutlon f the analyte concentratlon is sufﬁc1ently high (rmmmally a factor
of 10 above the instrumental detection limit after dilution), an analysis of a dilution

- should agree within 5% of the. original determmatron (Or within some. acceptable

~ control limit that has been established for that matnx) If not, a chemical or
_ physwal mterference effect should be suspected ' o

2

: ‘Sprke addition - Matrix sprke (MS) and matnx sprke duphcate (MSD) are prepared

to demonstrate matrix effects upon analyte recovery and reproducibility. MS and

MSD are prepared and run according to the EPA Reglon 2 ICP preparatron log and

- -the EPA Regron 2 Inorgamc QA/QC Plan and Sectron 13 AN

Comparrson with alternate method .of analys1s When mvest1gating a new sample

o 5 Health and Safety BT

matrix, comparison tests may be performed with other analytical techniques such as

atomic- absorptlon spectrometry, or other approved methodology

The tox1c1ty and carcmogemc1ty of each reagent used in thls method has not been

- ;fully established. Each chemical should be'regarded as a potentral health hazard and

‘ When conductmg on-site mvestrgatrons the U.S. EPA Reglon 2 Mobrle Analytrcal :
‘Laboratory will operate to provide “real-time” quantitative envnonmental’»_
‘measurement data directly in the field. To perform field work of this nature, .

exposure to these compounds should be minimized by good laboratory practices.

'Normally accepted laboratory safety practices should be followed during reagent.

preparation and instrument operation. Always wear safety glasses or full-face

‘shield for eye protection when working with these. reagents. Each laboratory is

respon31ble for maintaining a current safety plan and a current awareness file of

SOP

-

laboratory personnel must always be aware of potential occupational environmental

~ hazards. In practice, not all of the potential environmental hazards which may be

v

mherent ‘to a site mobilization of the. laboratory can be readily anticipated.

-However, to mitigate these circimstances, laboratory personnel are to learn, follow

and enforce all published rules governing occupational health and safety. -

facilitate these efforts, field certification and PPE requirements are admmrstered '
B accordmg to the protocols set forth in the current U. S EPA Reglon 2 Edzson

OSHA regulatrons regardmg the safe handhng of the chermcals specxﬁed in thrs ,
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precisely defined, arsenic, mercury, and lead ‘are known -to cause adverse health
effects. For information purposes, an inventory of all chemical Material Safety Data

Sheets' (MSDSs) are kept on in a visible folder on the wall in the Mobile Analytical
~ laboratory.. Each calibration standard and envrronmental sample are to be handled

with caution because of potential health hazards Exposures should therefore be to -
kept to-a minimum by following appropnate laboratory safety protocols (working
inside a fume hood, donning laboratory coats, gloves safety glasses & shoes, etc)

" To ensure laboratory operations are conducted in a safe and responsible manner, o
. 'the U.S. EPA Region 2 -Mobile Analyttcal Laboratory Health and Safety Plan
" (HASP) i is put forward to define these pohces and procedures ‘

6 Apparatus and Materlals

6.1

62

6.3

6 4

6.5 .

6.6

A sequentlal mductrvely coupled plasma mass spectrometer

6.1.1 "Quadrupole capable of scanmng the mass range 5 250 amu in 100 ms. .
- 6.1.2 RF generdtor-a 1.6 kW, 27.12 MHz crystal controlled solid state.
1 6.13 Varrable-speed perlstaltlc pump - for solution delivery to the nebuhzer

6.1.4 Mass-flow controller on the nebuhzer gas supply a water-codled spray
chamber. :
6_.1.5; Vacuum system two turbo molecular pumps, w1th ceramic bearmgs that
: generate the vacuum in the intermediate ‘and analyzer stages . o

6.1.6 High punty grade (99. 99%) hquld argon
AAnalytrcal balance capable to measure to O l mg.

. Block dlgester - A temperature adjustable block digester capable of maintaining’ a
' temperature of 95 C and equlpped with 50- mL constrlcted drgestron tubes. . '

i

_ Plpetter --An air drsplacement plpetter capable of dehvermg volumes rangmg from -

1.0 to 1000 ‘L and 1.0 to 10 mL with an assortment of hlgh quahty drsposable
pipet- t1ps : T T p

Labware See Sectron6 10 of EPA Method 200 8 Rev 5.4

Important Note: Chromic acid must not be used for cleaning glassware. '
6.5.1 Glassware Volumetric flask, graduated cyhnders funnels and centrlfuge
tubes (glass and/or metal free plastic).

652 Assorted calibrated battery operated pipettes.

6.5.3 Narrow and wide-mouth storage bottles, FEP (ﬂuormated ethylene '

- - propylene) with ETFE (ethylene tetraﬂuorethylene) screw closure 125-mL-
" to 500-mL capacities.

6.5.4 One -piece stem FEP wash bottle with screw closure 125-mL capac1ty

" Convection .Qven -A gravrty convection drying _oven w1th thermostatlc control -
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capable of maintaining 60°C 5°C. |

67 Mortar and Pestle - Mortar and peetle; ceramic or nonmetallic material. _ )

. 6.8  Sieve - Polypr'opy_lene sieye,lsl-me_slr (4mm opening).

7.1 :'Reagents 'v -‘ . ,. S - ‘-\

1

metals analysis. HNO;s is preferred for ICP-MS in order to minimize polyatomic ion

_interferences. Several polyatomic ion interferences result when HCI is used (see Table 4),
- however, it should be noted that HCl is required to maintain stability in solutions containing
- Sb and Ag. -When HCI is used, corrections for the chlorlde polyatomic ion mterferences
must be apphed to all affected data ' '

7.1.1 '.Nrtrlc ac1d concentrated HNO; (HNO;, Double DlStllled sp gr 1408 or

: © " equivalent) :
. 7.1.2  Hydrochloric acid, concentrated HCl (HCl 30 35% Reagent ACS, sg gr
. " '1.160 or equivalent) :
713 - Reagent grade water — ASTM Type 1 Delomzed Water
AV . c

7.2: 'Solutro_ns

7.2 ‘Mixed ‘calibration standard sclutions Prepare mixed calibration standard - -

solutions by combmmg appropriate. volumes of stock solutions in 1000ml
* volumetric flasks. Prepare standard concentrations as stated below. Mixed

calibration standard matrix 1s 3% concentrated HCl and 2% concentrated .

' HNO;
722 Standard A Reagent Blank

723 Standard B - 10 ppm B, Ca, Cd, Co Cu, Mg, Mn, Pb, Zn
100 pme . o .

- _V7_.2.4' Standard C - 10 ppm Al, Be; Fe, L1 Mo N1 Ti
: 100 ppm Na

| 7.2.5 _StandardD 10 ppm As B Cr, Se Sr

_ ’_7.2.6 _ Standard E 10 ppm Sb, V 2 ppm Ag

B A7.»2.7 . 'Standard's Aand E are made daily.

L - )
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728 . V Standards B,C,and D are made every 3 months

‘729 - Initial Cahbratlon Ver1ﬁcat1on (ICV) and Contmumg Cahbratlon _

Co Verification (CCV) solutions are prepared in 100ml volumetric .
 flasks. The true value for ICV and CCV solutions is 1000 ug/1 for
~all elements except Potassmm (60000 ug/l) and Sodrum (51000
ug/l). ' .

8. " Sample C'ollection-, Pr_es'e:'.vation, Storaée a’nd"Holding.f Time

1 8.1 - _Samp.le‘_C_ollection - Samples must be collec_ted in plastic or glass containers.

82 - V,Preser‘vatlon'and Storage - /" _
821 . Aqueous samples - these samples,"are preserved in the field to apH
o <2 using concentrated HNO3. The samples a're stored. at room
: temperature . :
- 822 - »'Soﬂ/Sedlment/Sludge samples - these samples are preserved ina

- refrigerator at <4°C. Altematrvely, the samples maybe stored at's<- . o
. 20 Cmafreezer - .

T~

. .

83  Holding times

8.3.1 o ~Aqueous samples must be prepared and analyzed wrthm srx,months
- . of collection.
832 - Soil/Sediment/Sludge. samples must be dlgested and analyzed w1thm

“six months of collection.  If soil/sediment samples are stored at <-
20°C, the holdmg time is extended. The samples must be prepared
- within 12 months- of collection and analyzed within 6 ‘months of
dlgestlon - : .
9. Sample Preparaﬁon T o
All Envn'onmental samples e.g., aqueous, sorl/sedrment are drgested in a mixture of acids -
. using the procedures ‘described in the Mobile Laboratories. SOP Number MALIPREP.
. “Digestion of Metals Aqueous TCLP Extracts Soﬂ/Sedrment” by a block dlgestron
. devrce - :
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o 4_1"_10'. 'VIn'str"ument Op'_e'rating"Gonditions B

Instrument Conditions

: ’Forward RF Power 0.9-1. l kllowatts
" Reflected RF Power - 5 watts or less.
- Integration time 5.0 sec. © = -
“ Incoming Argon pressure 50 psr
Argon torch flow - 20 hters/mm
RF power 1150 A R
Analysis peristaltic pump rate 40-100 rpm.
- Flush peristaltic purnp rate 100-200 rpm.
- Flush time 10-30 sec. . B
‘.‘Coolmg water rate - 300- 500 ml/mm '

’System Tumng/Cahbratlon

‘ \.,_Tune/Calibrate'the instrurnent as-'follow5' . E

10.2. 1 Tune the mstrument by runmng an both the “Tune A and 6020A Tune

. solutions- through the instrument at a.concentration of 10 ppb by following -
~ the tuning drop down menus. Assure that the performance report indicates ‘

_ passing conditions and count rates for all elements/isotopes.

" 10.2.2 Conduct a mass calibration by using a 1-- 10 ppb tuning solution.

11. Sarnple
{
C1LT

11.2

113

10 2.3 Conduct a detector Cross calrbratron by usmg 25.ppb tunmg solut1on o

Analysrs '

Conﬁgure the instrument'settings to those in Section 10.

After the plasma - has become stable, cahbrate the mstrument using the mlxed

‘ calibration standards solution and the cahbrat1on ‘blank (Sectron 7.2.4.1) followed
by analysis of the appropriate quality control samples (See Section 11.3 below) and
associated environmental samples. The average of three readmgs is to be used.. .
Flush the system with the rmse blank for a- minimum of 60 seconds between each

standard

‘Once the cahbratlon standards are analyzed samples should be analyzed in the same_
. operational manner used in the’ calibration routine with the rinse blank also being
“used between all quality control and env1ronmental samples The routine sample -

. analysis protocol is as follows
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~--Calibration Blank . '
- - Mixed Cahbratron Standards
- -ICV B
- ICB
- = ICS-A N
-ICS-AB . .
* -PrepBlank =
- LCSI :
- Environmental Samples (up to 10)
- Matrix Splke -

o  -ccv

.CCB ~

. NOTE Idenucal amounts 0f Internal Standards (Sectmn 7.2. 3) shouId be added to all calibration standards,

“blanks, samples and all other QC samples.. ( The CCV and CCB must be analyzed after a maximum of o
10 samples and at the end of each analyszs)

114 ' Durmg the analytlcal run the laboratory must comply w1th the approprlate quahty
o 'control requlrements hsted in sectlon 14 of thrs SOP. o

:11.5 . Determined sample analyte concentrations that are >90% or- more of the Linear
- Dynamic Range (LDR) limit must be diluted with reagent grade water that has been
ac1d1ﬁed in the same manner as the cahbratlon blank & reanalyzed. -

1 16 o Perfqrm all appr_op‘r_late data':calculatlons as described in section 12 of-this'SOR:

12 D.ata' Analysis 'and' Calculations - -
- See Appe_ndix A for the detailed data calculations .

—

An 1mt1al demonstration of capablhty (DOC) must be performed each tnne there is a srgmﬁcant
‘change in the chemrstry of the method, a major modification to an existing instrument, or a new

instrument is installed. A DOC is performed by each -analyst desrgnated to analyze samples usmg
this method. An annual check must- subsequently be performed and documented for each analyst

usrng thrs method.

1,3.1 Accuracy'and Precision -~ L e
13.1.1 Initial Demons.tratic'n of Capability |
An initial dernonstration of capahility study must be conducted for. this

method for ,each,analyst using this method. The study consists of the-
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“criteria supplied by the manufacturer -or within 20% if 1 none are specified.

‘The % RSD should be within 20%. The results -of ‘the accuracy and -

j_precrsmn study (true value, % recovery, standard devratlon and % RSD) are
Amamtamed in the Mobile Analyt1cal Laboratory

]

~13.1.2. Contmumg Demonstratlon of Capablhty

An annual continuing demonstratron of capablhty study must be performed
and documented. It may consist of either- successfully analyzing a PT sample

‘or analyzing 2 sets of unknown standards to within control limits as stated " -

* in section 13. 1.1. The results of the continuing accuracy and precision study
(true value, % recovery, standard deviation and % RSD or final report from

the PT provider) are maintained: by the Quality Assurance Ofﬁcer for each

: analyst and are mamtarned in the Mobile Analytrcal Laboratory

~
N .

Instrument Detectron ant (IDL)

. An IDL Study must be conducted for thrs method An IDL is the lowest lnmt that -
o the instrument can detect. "It is determined on samples which have not gone -
-~ through any sample preparatron steps. Accordmg to EPA SW-846, inorganic IDLs
: are determined by multiplying by three the average of the standard deviations
‘obtained on three non-consecutive -days ﬁom the analysis of blank reagent water
solution. The results of the IDL are maintained -in the Mobile Analytical
Laboratory L : e

.The LDR must ‘be determined annually by ‘generating a normal linear cahbratron

curve followed by the anmalysis of successrvely higher - standard solutrons The

- results of these standard solutions are used to calculate % recovery. This is B
" . conducted until the % recovery fell below 90%. The last standard that had a%

recovery of at least 90% is 1dent1ﬁed as the LDR limit. -

The results of the LDR Study are mamtamed in the Mobrle Analytrcal Laboratory )
_The LDR results must be below that listed as the upper range in U.S. EPA SW 846- ‘
“Method 6020A . - -

14 Quallty Control

141

Cahbratron Curve

analysis of four standards whrch are from a source mdependent of the -
standard curve. The results of the standards must be ‘within the acceptance
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Acceptance Criteria - All calibration standards 'a minimum of 2 standards s
concentratron levels and a blank must have a correlatlon coeﬂicrent 20. 995

: Correctrve Action - If the correlatlon coefﬁcrent is <O 995, the cahbratron s

disallowed. The analysis must be termmated and repeated aﬁer correctmg the ‘-

v problem
'In'itial Calibration' Ve‘riﬁcation (ICV)“ N

.'Acceptance Crlterra Analyze the ICV solutron from a separate 1dent1ﬁable source .V

(different -vendor - or different lot _number) than the calibration standards

- nnmedrately followmg each calibration, after every. tenth sample (or more
frequently, if required) and at the end of the sample run. Analysis of the ICV
‘immediately following calibration must verify that the instrument is within :I:lO% of

calibration. This must be analyzed immediately after .the calibration, every ‘ten

samples and at the end of the sample run. = Analysis of the ICV immediately
following cahbratron must verlfy that the mstrument is w1thm :i:lO% of cahbratron o

s Correctlve Actlon If. the cahbratron cannot be’ verified within the specrﬁed hrmts

143
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_ Continuing ‘Calibra'tion Veriﬁcation (CCV)

, analy51s must be discontinued and the cause determmed and/or in the case. of drift

the mstrurnent recahbrated

/

w

.- Acceptance Criteria - Analyze the CCV solution, from the same source as that used
- for the ICV, after a maximum of ten samples and at the end of the sample run. The‘ T
: results of each CCV solution must :1:20% of the true concentratron

Correctrve Actron If the cahbratron cannot be verrﬁed wrthm the specrﬁed hnuts'

_ re-analyze the-CCV solution. When the results of the second analysis of the CCV

solution is not within the acceptance limits, the analysis must be discontinued, the

cause determined and the instrument re-calibrated. All samples followmg the last

acceptable CCv solutlon must be reanalyzed
Injtial Calibration Blank/Ccntinuing Calibration Blank (IéB/CCB) -

Acceptan'ce Criteria 'Analyze a calibration blank irnmediately followlng each :

~ calibration and aﬁer every CCV. All ICB/CCBs results must be less than the -

o Reportmg ant

A

. CorrectiVe Action - If the result of the ICB/CCB is greater than the Reporting Limit -

(or greater than the negative Reporting Limit), the analysis should be stopped, the -

- problem identified, and the ICB/CCB reanalyzed. If the ICB/CCB results remain

greater than the Reporting Limit (or greater than the negatrve Reportmg Limit) the
mstrument must be recahbrated : : - :
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Preparatlon Blank (PB) / Method Blank

' \Acceptance Cr1ter1a The PB results must be less than the Reportmg Llrmt

. Corrective Action - If the result of the PB'is greater than the Reportmg L1m1t then o
 all associated samples with a concentration of less than 10 times the amount found

in the PB should be re-prepared and reanalyzed If the samples cannot be re-

' 'prepared then all affected sample results must be erthe'r l) qualified accordingly, or

146

14. 6 1 Aqueous LCS

-. —4-:-:1-‘;4--% Recovery -Averag eof 2LCS 'scmg/K. X 100—~*~""“""“""‘ e

. team leader/sec’uon chref to determine whrch optlon should be used

\

'Sample results >10x the. amount found in the PB are not con51dered to be affected o

by the blank contammauon or drift, SO no correct1ve action 1s needed

'Laboratory Control Samples (LCS)

. ( )
o 'Acceptance Cr1ter1a Analyze one: aqueous LCS sample with each batch of
aqueous samples of 20 or less. The relative percent difference (RPD) of the

duplicates should not exceed 20%. Calculate accuracy as percent recovery

using the following equation:
, A L L ‘
9% Recovery = Average of 2 LCS's X100

Where; 'L.,CS = Laboratory Control- Sample ) .
-~ - . ..§ - = . concentration of analytes added to fortlfy the
' _ LCS solutlon S

The % recovery of the LCS must be within i20% of the true value

14 6 2 Sohd LCS

~

Acceptance Cr1ter1a - Analyze one solid LCS samples w1th each batch of
solid. samples of 20 or less. Calculate: accuracy as percent recovery usmg
. the following equation:.

True Value mg/Kg
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o , x
: The % recovery of the sohd LCS must be wrthm :t20% of the trie value or-
' vw1th1n the hmlts estabhshed by the vendor. - v

"Correctlve Action for 14.6.1 and 14 6.2 - If the % recovery or %RPD
results are outside the required control limits, the affected samples should be

- re-prepared and reanalyzed. - If the samples cammot. be re-prepared then all
affected sample results must be quahﬁed accordmgly

14.7  Matrix Splke (MS) Recovery

- Acceptance Crrterra - Add a known amount of analytes o one sample per matnx :
‘per project or a minimum of 10% whrchever is greater. The MS ahquot must be a o

duplicate of the ahquot used for sample analysis. ‘When possible, the concentration
* should be the same as that added to the ‘aqueous LCS, but should not exceed the

- midpoint concentration of the calibration curve. Calculate. the percent recovery,

-corrected for'background concentration measured in the unfortified sample aliquot
and compare the recoveries to the. control limits to the desrgnated matrices. A
percent difference of £20% -for aqueous and +50% for solid/sludge samples is

_ requlred Percent recoverles are calculated usmg the followmg equatron E

R= percent recovery, L RN :
: R= {Cs-C}XlOO L
- Cs= sprked sample concentratron
C=_. sample background concentration, and L
§= conc. equ1va1ent of metal added to sample. . L

Corrective Action: If the percent recovery of the MS is outside the requlred-

~ control limits, and the laboratory performance is - shown to be in control; the .

recovery problem-encountered is judged to be matrix related not system related.”
- The native sample result of the sample used to produce the MS must be qualified -
accordmgly .

NOTE The % recovery of the MS is not evaluated when the results of the un-sptked sample

14.8

concentratmn is 21 0X the level used to sptke the sample
Internal Standard Responses N

_ N
~ Acceptance Criteria - The absolute response ‘of any one mternal standard must not

o ~ deviate from wrthm the range of 0. 60 - 187 of the original response in the_

~

" calibration blank _ . S

~Corrective . Action - If devratlons -greater than these are observed flush the

- mstrument wrth the rinse blank and momtor the responses in the cahbratron blank

e
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15.3

BRI NV

ALaboratory Informatlon Management System (LIMS)
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If the responses of the mternal standards are now wrthm the . lumt take\a fresh _
‘aliquot of the sample, -dilute by a further factor oftwo, add the internal standard and ®

re-analyze. When after ﬂushmg the response of the internal standards in the.

' calibration blank are out of limits, terminate the analysis and determine the cause of -
A the drlfc Consult the s supervisor for further corrective action. :

. 'Repo‘rting Limits - The reporting limits are calculated based on the concen_tration of
:the lowest calibration standard analyzed. The reportmg limits -are matrix and -
dilution dependent.. All results’ are reported to 2 significant ﬁgures Sohd matrices

are reported on adry werght ba51s o

‘Sarnple Data Package - The sample data package should mclude but not be lmuted '
to the following: -

.
)

1. - ICP-MS QA/QC Checkhst w1th all relevant mformatron mcluded

2. Copies of Log Book entries of Analysis Run -Log; Sample Drgestlon Log, :

and if required, Sample Percent Solids Log an/or pH Log, ;

Calibration Report;-
" Summiary Analysis Form; . R
QC Summary Forms; and = - _ ' ~'l/
- Instrument generated sample data

N

: The analyst enters the data in the LIMS under the appropnate analytrcal codes '

Data Vahdat1on

.

' The data package is given to the revrewer The review. is done by a peer who was:

not involved in the analys1s Upon completion of the review, including validation of .-
all the appropriate. codes in the LIMS for the particular pro;ect(s) the data revrewer o

- will. srgn and date the ICP MS QA/QC Checkhst

155

Y

Data Records

All pro]ect_ records associated with the data package are filed under one designated -
“project file. All other projects associated 'with the data package are referenced to

this designated project file via a “cross reference form”. The “cross reference form”

- is placed\m each of the prolect files that were assomated with the data package DL

" The data package is placed in the bin 1dent1ﬁed for the desrgnated prOJect file. The .-
““records for this designated project file are filed in our locked record cabinets once

all data from the project, e.g., non-metal inorganic data, orgamc data mlcrobrology
data etc has been revrewed by the approprlate staff.
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16 Pollutlon Preventlon

" 16.1

162

16.3 .
" and research institutions, consult Less 'is Better: Laboratory Chemical and
- Management for Waste Reduction, available from the American Chemical Society's *
~ Department of Government Relations and Science Policy, 1155 16th Street N. W.,’
' WashmgtonD C. 20036, (202) 872-4477. . :

Pollutlon preventlon (encompasses any techmque that reduces or eliminates the
quantity or toxicity of waste at the point of generation. Numerous opportumtles for -
pollution prevention exist in laboratory operation. The EPA has established a -
preferred hierarchy of environmental management techmques that places pollution

‘prevention as the management option of first choice. "Whenever feasible, laboratory
- personnel should use pollution prevention techmques to address their waste

generation.© When wastes cannot be feasibly reduced at the source, the Agency
recommends recychng as the next best cptlon

The quant1ty of chemicals purchased should be based on. eXpect‘ed ‘usage during its
shelf life and disposal cost of unused material. Actual reagent preparanon volumes

should reﬂect antlclpated usage and reagent stabxhty

For mformatlon about pollutlon preventlon that may be applicable to laboratones ‘

17. Waste Management =

The U.S. EPA requires that laboratory waste management pra.cticesvbe COnducted'
.consistent with all applicable rules and regulations. Excess reagents, samples and
’ method process waste should be characterized and disposed of in an acceptable

manner. The Agency urges laboratories to protect the air, water, and land by
mmnmzlng and controlling all releases from hoods and bench operations, complying

| " with the letter and spirit of any sewer discharge permits and regulations, and by

. complying with all solid and hazardous waste regulations, particularly the hazardous

waste identification rules and land disposal restrictions. For further mformatlon on
waste management consult the Reglon 2, SOP G-6, “Dzsposal of Samples and
Hazardous Wastes :

1. REFERENCES IR

CLP Statement of - Work (SOW) document Number ILMOS 3; Low/Medlum

" S . ¢
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inorganic SOW‘-, o
EdlSOIl Facﬂlty Safety Manual USEPA, Regron 2, Part 2 - Laboratory Safety for
- specific gmdehnes :

Federal Reglster Vol 49 No 209 October 26, 1984 Appendlx Bto part 136
» Quahty Assurance/Quahty Control Manual U. S EPA Reglon 2 <

. U. S. Environmental Protectron Agency, Sohd Waste 846, Test Methods for -
-Evaluating Solid Waste, Physical/Chemical Methods, Method 6020A “Induced
Coupled Plasma Mass Spectrometry ” Laboratory Manual Revrslon 1, January
1998 ' L ,

- U.S. Environmental Protectlon Agency, Reglon 2, SOP G-6 “Dzsposal of Samples .
and Hazardous Wastes”" -
: ) i . .
U. S. Env1romnental Protection Agency, _Reglon 2; SOP G-8 “Laboratory Polzcy_
Jor the Determmatzon of Method Detectzon Limits (MDLs).” -

/‘U S. Envxronmental Protectron Agency, Reglon 2 SOP G-v_15> “Laboratory -
Def nitions and Data Qualifi ers” : .t '

- U.S. Envnonmental Protect1on Agency, Regron 2 SOP C-116 "Preparatzon of -
- Aqueous, TCLP Extracts .Soil/Sediment/Sludge, Waste Ozl/Organlc Solvents and
‘ Bzologzcal Tissue Matrlces by Block ngestzon v S :
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" APPENDIX A

.~ DATACALCULATIONS . -

. A'queous Samples‘- uhdige'sted'

S

Al dilution factors required as a result of dilutions made durmg ana1y31s are apphed at the
" instrument. Therefore, all of the aqueous sample results’ generated from the analysrs (in

ug/L) can be reported d1rectly from the mstrument All results are reported to two

o srgmﬁcant ﬁgures
: Aqueous Samples dxgested

CAl dllutlon factors’ requrred asa rcsult of the digestion procedure or dllutlons made ‘during

analysis are applied at the instrument. All of the aqueous sample results. generated from the
analysis (in ug/L) can be reported dlrectly from the mstrument All results are reported to

'two 51gmﬁcant ﬁgures ’

"~ Non- Aqueous (Soﬂ/Sedrment/Sludge)

- All drlutlon factors requrred as a result of d1lut10ns made durmg analy51s are apphed at the -

instrument. Therefore, all of the results generated from the analysis (in ug/L) can be used

~ directly from the instrument.- . These “ug/L” results. must then be converted to “mg/Kg”
" results.: The ug/L result is multiplied by the finaldigestate volume in Liters, usually 0.050

L, and divided by the sample mass in grams, usually 0.50 g (the specific sample volume and

‘mass are recorded in"the metals sample preparation log book). Dry weight is normally .
required for solid matrices, thus, the mg/Kg results must be divided by the decimal version .
of the percent solids, e.g., 90% is 0.90. “The instrument results must be extracted from the

experiment - Results page by thhhghtmg the page and transferred- to an Excel Spreadsheet B
for data work—up The formula is as follows

Concn mg/Kg— Inst Rdg ug/L x Sample Prep Vol mb - x 100 %
Welght g X lOOOmL/L x % Solids

L~

. ,The.data are then tabulated, €. g in excel format- a.s follows: :

TR
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- Sample No. | InStrument : Finaj.'Pr'epped Sarnnleb '~%'Solids'-‘ Sample '(I-oncfn,'

results,ug/L | . vol,mL | Wtyg | - .| mgKg

The results in- ug/L with eorresponding sarnpte number are extracted from the instrument at
the results page. The prepped volume and sample weights are retrieved from the Sample

Preparation Logbook. The Percent Sohds are retrieved from the % Solids Logbook. . This o
- information is retrieved from various sources must be entered to a Microsoft Excel spread -
- _sheet. The resulting concentratlon in mg/Kg is. reported to the LIMS database by manual

entry or electromcally

VAll mg/kg results -are reported to two 51gmﬁcant figures and in most- cases, are reported '

down to the standard reportmg hmlt adjusted for percent solids’ for dry welght correction.



- .. _APPENDIXF
- Fieid an_d Sample Documentation Examples ;: .






APPENDIX G

- U. S EPA Contract Laboratory Program (CLP)

' Statement of Work (SOW) for Organic Analysis
Multl—Medla, Multl-Concentratlon (SOMOl 2)

| , ‘, Office of Emergency and Remedlal Response (OERR) -
Analytlcal Operatlons Center (AOC)

Washmgton, DC -

N
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~ FIELD DATA SHEET

* SOIL SAMPLING -

SITENAME . DATE

T TIME .

- | SAMPLE LOCATION/DESCRIPTION:

SAMPLE NUMBER: -~ - L | SAMPLE TYPE

DEPTHS TAKEN: N - ‘SAMPLE ANAL

BOTTLESIZE - - | , — TQC TAKEN

BN

| EQUIPMENT USED:

| SAMPLE CHARACTERISTICS:

- | WEATHER:_

[XRF  |YES _ |NO CALIBRATION DATE/TIME:
USED o | o

_DEPTH:' 5 | INITIAL WEIGHT: N FINAL WEIGHT:

RESULT: *

;o

COMMENTS

\.»’.\_' - T | - - ]..

- | SAMPLER'S NAME: _




o Analytrcal Services Branch (ASB) (5203P)

N

OSWER Document 9200 5-171-FS
o EPA Publication 540-FS 07-001
. August 2007 .

Umted States L o “Office of . - o .
. Environmental Protectlon -+« .Solid Waste and "
' Agency o : R Emergency Response

| 9 'Multl-Medla, Multl-Concentratlon,
“ Organic Analytlcal Serv1ce for -
Superfund (SOMOI 2)

Office of Superfund Remediation and Technology lnnovatron (OSRTl)

~ Quick Reference Fact Sheet

"Under the leglslatxve authorrty granted to the U. S Envrronmental Protectlon Agency (EPA) under the Comprehensive . -

“Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and the Superfund Amendments and
Reauthorization Act of 1986 (SARA), EPA develops standardized analytical methods for the. measurement of various.
pollutants_in-environmental samples from known or suspected hazardous waste sites. Among the pollutants that are of _
concern to the EPA at such sites are a series of volatile, semivolatile, pestrcxde and Aroclor compounds that are analyzed '

_using gas " chromatography coupled with mass spectrometry (GC/MS) and gas chromatography with an electron ‘capture

detector (GC/ECD). The Analytical Services ‘Branch (ASB) of the Office of Superfund Remediation and Technology . . '

" Innovation (OSRTI) offers an analytical service that provides data from the analysis of water and soil/sediment samples for .
“organic compounds for use in the Superfund decision- -making process. Through a series of standardized procedures anda

strict chain-of-custody, the organic analytical service produces data of known and documented quallty This servrce is

- available through the Superfund Contract Laboratory Program (CLP).

.DESCRIPTION OF SERVICES

This new orgamc analy’ucal service: provrdes a technical -

and contractual framework for laboratories to apply

.. EPA/CLP analytical methods for the isolation, detectlon '

and ‘quantitative measurement of 52 volatile, <67

'semrvolatlle 21 pesticide, and 9 Aroclor. target -
compounds in water_and soil/sediment environmental

‘samples. The CLP prov1des the methods to be used and

- the specific technical, reporting, and contractual -

‘requirements, including Quality Assurance (QA), Quality
Control. (QC), and Standard Operating Procedures

"~ (SOPs), by which EPA evaluates the data. This. service =
. uses GC/MS and GC/ECD methods to analyze the target_

compounds.

" Three data delivery turnarounds are avarlable to CLP"- '
customers; 7-day, 14-day, and 21-day turnaround after .

- laboratory receipt of the last sample in the set. In addition,

.. there are 48\hour,(for trace volatiles and volatiles) and " _
- 72-lour (for semivolatiles, pesticides, and Aroclors) = |-
preliminary data submission options avallable Options

.. under this service include a closed system purge-and-trap
‘method for low-level volatile soil analysis and methanol
. preservation for medium-level volatile soil analysis. In
. addition, data users may request modifications to the

'_SOW that-may include, but are not limited to, additional. - ,
compounds, sample matrices other than soil/sediment or. - -
water, lower quantitation limits, and other requrrements to

enhance method  performance.

: DATA USES

T

This analytlcal service provides data Wthh EPA uses for

"' a variety of purposes, such as determining the nature and

extent of contamination at a hazardous waste site,

. assessing priorities for response based on risks to human

health’ and the environment, determining appropriate
cleanup actions, and determining when remedial actions -

| - are complete. The data may be used in all stages in the
" investigation of a hazardous waste site including, but not

limited to: site inspections; Hazard Ranking System
(HRS) scoring; remedial investigations/Feasibility Studies

‘. (FSs); remedial design; treatabrllty studles and removal =~
~ actions, In addition, this service prov1des data that will be

available for use in Superfund enforcement/lltlgatlon'b'

actlvrtres

TARGET COMPOUNDS

_‘ Table 1 lists the compounds for wh1ch thrs service is .
“applicable and ‘the corresponding quantitation limits.
.Specrﬁc quantrtatron lumts are hrghly matrlx-dependent

A



"Table 1. Target vaomp;o‘lindA List (TCL) and Contract Required Quantitation Limits (CRQLS) for SOMO01.2*

L Qu’a_htimtion Limits " - _Quantitation Limits
. Trace . ‘ Trace ’
. ~ . Water : . ‘ _ Water v
; by . Trace . Low Low Med, “by ©  Trace Low . ‘Low .- Med.
© SIM Water Water Soil ~ Seil' | SIM ‘Water  Water Seil .~ "Soil
T (rgll)  (mell) . (pgl) (ngkg) - (na/ke) o (ng/ll). (eg/ll) . (ngll) - (ngfkg)  (nsfkg)
VOLATILES - : N VOLATILES (CON'T) o S
1. Dichlorodifiuoromethane 050 - 50 50 - . .250. |40, Ethylbenzene o 050 0 50 - 50 © 7 250
2. Chloromethane . 0500 50 50 250 |4LoXylene 050 50 .. S0 250
3. Vinyl Chioride 050 .50 0 250 | 42.m, p-Xylene 050 50 50 250
4. Bromomethane . 050 . 50 50 250 [ 43. Styrene 0.50 50 50 250
5. Chloroethane , 050 50 5.0 250 44.Br6mofonn ) 0.50- 5.0° 5.0 . 250
6. Tri.chlor(';ﬂu;fométha.he-r 0.50 50 . _' -5.0 250 45. lsopropylbcnzene_ 1050 50 50 - 250
7. 1,1-Dicholoroethene 05 . 50 50. 250 | 46.1,1,2-Tewachloroethane 050 50" 50 250
8.1 lZ-Tnchloro—l,Z,Z-mﬂuoroethane 0.50 50 5.0 250 .A 47,'1,3-chhlorobcnzcnc 0.50 5.0 50 . 250
9. Acetone - 500 10 10 500" | 48.1,4-Dichlorobenzene 'ooes0 50 - 50 280
10. Carbon Disulfide . 0.50 50 50 250 |49.1 2-Dichior§bemne~ A 050 50 50 250
H.Methyl acetate - 050 50 so-. 250 50. 1,2-Dibromo-3-chloropropane . _ 0050 050 50 . 50" 250
12. Methylene chloride C o 0s0 0500t 50 . 250 - | 51.124Trichlorobenzene S es0 s s0 . as0
13. trahs-1,2-Dichicroethene - 050 - 50 50 250 5'2.1,2,3-_Tpch|ombmme o 050« 50 5.0 250
14. Methy! tert-butyl ether 050 50 .50 - . 250 | - L Low |
: : ' a Water ™ . . Low :
‘ ‘by . Low - Soil by Low Med.
| SIM ° Water-  SIM Soit ~  Sail
S . ‘ } SEMIVOLATILES (gl (mgll)  (ighe) (ugfkg)  (rgfke)
15, 1,1:Dichloroethane - 050 50, 50 - 250 |53 Benzaldehyde 50 Lo170 5000
16. cis-1,2-Dichloroethene 050 50 50 .250 | 54.Phenol o .50 170 5000
17.2-Butanone S0 10 10 ¢ 500 | 55 bis-(2-chlorocthyl) ether 50 170 s000 -
18. Bromochloromethane g 0.50 L Tso oso .+ 250 | 56.2-Chlorophenol 50 170 5000
- 19. Chloroform - - 0.50 50 50 . 250 ' v.57:2-Methylphe'nol o 50 170 5000
20, 1,1,1-Trichloroethane - 0,50 50 - 50 . 250 | 58.22-Oxybis(l-chloropropane) 50 1m0 5000
21. Cyclohexane 6_.50 : 5.0 50 250 59.:Acetophe£)o;1e ) 50 170 ' ‘5000'
22. Carbon-tetrachloride - 050 50 . 50 . 250 | 60.4-Methyiphenol . 50 - 10~ soo0 W
23. Benzene o © 050 500 50 - .250 61. N-Nitroso-di-n propylamine 50 170 5000
241,2-Dichioroethane S 050 50 . 50 250 | 62. Hexachloroethane 50 170 . 5000
25. 1,4-Dioxane - 100 ' 100 - 5000 63. Nitrobenzene 50 - 170 5000°
26. Trichloroethene 0.50 50. 50 250 | 64.Isophorone 50 170 5000
Z7.Methylcyclghexane 0.50 - 50 . 5.0 250 65. 2-Nitrophenol . - 50 ) 170 5000
28 1,2-Dichloropropane 0:50 500 50. 250 | 66.2,4-Dimethylphenol 50 _176 5600
29. Bromodichloromethane °, 050 . 5.0. 50 ._‘25(.) 67. Bis (2-.chl'or0e'thoxy)lmetha\ne 5.0 170 5000
30. cis-1,3-Dichloropropene - 0.50 50 5'._0 . 250 ‘6'8.2,4-1‘)ichlbropheno|_ : ’ 50 170 .. 5000 -
31, 4-Methyl-2-pentanone ' 50 10 10 500 \'69.Napthﬁlene‘> 0:10 5.0 - 33 170 5006 -
2. Toluene - _ ©0.50 s0 . 50 250 70. 4-Chloroaniline 50 170 " . 5000
13, trans-1,3-Dichloropropene 050 50 . 50 250 | 71. Hexachiorobutadiene 50 170 5000
4.1,12-Trichloroethane 050 50 . 50 250 |72 Caprolactam - 50 L) 5000 -
lS.Telraéhlorécthépc 0.5(; 50 .5.0‘ . 250 '_73.4-Chlor>o-3-methylphenql t 50 170 5000 :
i6. 2-Hexanone 50 io: IR 500 74.2§Méthylnaptha;epe' 0.10 S.Q 33 170 . 5000
7. Dibromochloromethane- . o 0.50 5.0 50 - 250 _75..Hexachloroc;clb—pentédlicne' ,v5.0 ‘ - 170 5000
8. 1,2-Dibromoethane 0050 050 -50 50 250 76.~_2,4,6-T}_ichlomphenol 50 170 5000
9. Chlorobenzene 0.50 50 . 50 250 | 77.24,5-Trichlorophenol 50 170 5000

For volaulcs quantitation limits for médium soils are approximately 50 times the quantitation limits for low soils. For semlvolatlle medium soils, quanmanon Ilmns are appmxlmately 30 umes the

quantitation limits for low soils.
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 Table 1. Target Compound List (TCL) and Contract Required Quantitation Limits (CRQLS) for SOM01.2* (Con't)

Quantitation Limits . Quantitation Limits
Low .. -~ Low o
I Water " Low- o - Water . - . Low . -
v by ~  Low . Soilby Low ' Med. . : ) . by- Low Soilby  Low ~  "Med.
SIM '~ Water  SIM Soil Soil E ©.. 0 SIM Water . SIM- " Seil - Soil -
(ig/l) - (e/l) . (ngfkg)  (ng/ke)  (pg/ke) - . (/L) - (L) (nehkg) - (igkg)  (pelke)
SEMIVOLATILES (CON'T) ! SEMIVOLATILES (CON'D) .~ -~ ‘ o
78.1,1"Bipheny! ' 50 170 -+ 5000 * | 1i5. Benzo (a) pyreme 0 s L33 170 5000
79.2-Chloronapthalene - X | 50 1705000 116, Indend (1.2 3-cd)-pyrene - 010 - 50" . 33 170 5000
80. 2-Nitroaniline , SR [ - 330.. 10000 | 117. Dibenzo (ah)-anthracene .. -0.10 50 33 170 5000
§1. Dimethylphthalate ‘ ' ' ' 50! 170 5000 ~ | 118, Benzo (gh,i) peryiene - . 010 5.0 33 -, 170 5000
82, 2,6-Dinitrotoluene 5.0 ] 170- 5000 - | 119 2,34,6-Teirachlorophenol 50 T 170 5000
83: Acenaphthylene ot0 . so < 33 170 '5000 | PESTICIDES Wmer(ng/L) . Soil (ug/kg) '
84. 3-Nitroaniline - - . o .10 ’ ‘330 . 10000 | 120. alpha-BHC 0,050 Y
| ss.Aémapm_hene ' 0.10 50, 33 170 5000 _.-lii.bem-BHc 0.050 S
86._2,4-1.)initrophenolr' _ ' 10 o 330 10000 . | 122. dclta-BHC 0.050 U
, 87. 4-Nitrophenol L I 0 330 10000 123.gamma-BHC (Lmdane) 0.050 1_.7“
88.Dibenzofuran 5o 170 5000 | 124, Heptachlor . 0,050 7
89. 2.4-Dinitrotoluene S~ 80 170 © - 5000 | 125. Aldrin _ © 0,050 RES
90. biémylphmalate ' ' 50 170 - 5000 | 126. Heptachlor epoxide ~.0.050 _' 17
91. Fluorerie , 010 50 ' 337 170 5000 |127.Endosulfan] . " oosd 17 .
92.,4-Ch|orophenyl-pi1enyl 'ether‘_ ) 5.0 . . i70 ) 5000 128. Dieldrin - - ' 0.10 33
93. 4-Nitroaniline . 0 - 330, 10000 2 44DDE 010 . - 33
9.4.6- Dlmtro-2-methylphenol T 330 10000 | 130.Endrin o0 33
95. N-Nltrosodxphenylamme ' ) 50 s 170 ) 5006 ‘ lj_l.‘ En.dosulfan—ﬂ o 0 10 33 -
96..l,2,4,5-Tetrachlorobenzcnc, 50 © 7170 - 0 5000 132.. 44';DbD- _ g 0.10 33
97.4-Bromophcnyl-phenylethcr ; 5.0 e 170 5000 133. Endosulfan sulfate :0.10 . 33 )
98. Hexachlorobenzene 5.0 170 5000 | 134 :'.4;4;-DDT_ . 0.0 33
99. Atrazine . ) 5.0 ‘ 1170“' 5000 135. Méthoxychlor .0.50 ; ]7,‘
lOO Pentachlorophenol ' 020 10 67 330 | 10000 | 136. Endrin ketone 010 " 33
101. Phenanthrene 010 50 33 470 5000 | 137, Endrin aldehyde ol 33
102. Anthracene 010 50 . 33 170 5000. | 138. alpha-Chlordane 0.050 RY,
103. Carbazole 50 170 5000 | 139. gamma-Chlordane - - 0.050 17
'104 Dn-n-butylphthalate 5.0 : 176 _‘5000 I40. Toxaphene ' 50 170
105. Fluoranthcne 0.10 5.0 33 170 _ 500(_) AROCLORS ‘ . Wxitér(pg/l)) ) Soil (pg)kg)
106. Pyrene 010 50 33 .. 17007 7 5000 | 141. Aroclor1016 R B
107. Butylbcnzylphthalatc 5.0 . ’ 170 5(;00 142 Aroclor-1221 ' ‘1.0 33
108. 3,3 Dichlorobenzidine .50 170 - . 5000 . | 143. Aroclor-1232 . 10 3 ,
- 109. Benzo ka) anthracene 0.10 5.{0 B : 33 117(_) 5000 14;1.Aroclor-12.42 ].0'- 33 -
1io. Chrysene ' 0.0 5.0 33 170 . 5000 - | 145. Aroclor-1248 1.0 33
111, Bis (2-ethylhexyl)phthalate ' 50 ' 170 5000 | 146. 2 Aroclor-1254 10 3
112. Dl-n-octylphthalate 5.0 - 1-70 5060 . 147, Aroclor-1260 ) 1.0“ . . . 3/3,
113. Benzo (b) fiudroanthene 0.10 5.0 33 170 5000 | 148. Arocior-1262. T 10 3
114. Benzo (k) fluoroanthene 010 - 5.0 - 33 170 5000 - | 149. Aroclor-1268 - 1.0° e

¢ For volatiles, quarititation limits for medium soils are approxlmately 50 times the quantltanon limits for low soils. For semlvolatxle medlum soils, quamltatlon hmlts are approxxmately 30 times the

quanutatlon limits for low smls

o




The TCL for this serwce was orlgmally derived ﬁ'om the i

EPA Pr1or1ty Pollutant List of: 129 compounds In the

- years since the incéption of the CLP, compounds have
“"been added to and removed from the TCL, based .on

advances in- analytical methods, evaluation of method
performance " data, and the needs “of. the Superfund

 program. - ‘The SOM analytlcal service ‘combines the -

* previous OLM and OLC services into one method. For
. example, drinking water and ground water type- samples

- may be analyzed using the Trace Volatiles method in"

YSOM‘,_H._" O

. METHODS AND INSTRUMENTATION N

For trace volatile water samples, 25 mL of water sample -
is added to a purge-and-trap device and purged with an

inert gas at room temperature. For low/medium volatile
- water samples, 5 mL of water sample is added to'a

purge-and-trap device and purged with an .inert gas at’.

room temperature ‘Higher purge .temperatures may be

- used for both trace and low/medium volatile analyses if

all technical acceptance ‘criteria is met for all standards,
B samples and blanks. For low:level volatile soil samples,

- organic . compbunds are. generally determined - ‘by =

* analyzing approximately- 5 g of sample in a closed-

‘system purge-and-trap device at 40°C.-For: a medium- |
level soil sample, a soil sample of 5 g is collected,

preserved, and/or extracted with methanol and an aliquot-

. of methanol extract is added to 5 mL reagent ‘water and
purged at room temperature. For water and 'soil samples,
the volatiles purged from the’ sample are trapped ona '

" solid sorbent.” The ‘purged volatiles are subsequently

desorbed by rapidly heating’ and backflushing with

. helium, and then introduced into a GC/MS system
“For semwolatlle pestlclde and Aroclor water samples a

a1 L ahquot of sample is. extracted with methylene -

- chloride using a continuous liquid-liquid . extractor or
- separatory funnel (for pesticides and Aroclors only). For
- low-level semivolatile, pesticide, and Aroclor’ soil

- samples, a 30 g soil/sediment sample is.extracted with
' ,methylene chloride/acetone using sonication, automated

Soxhlet/Dean-Stark (SDS) extraction, or pressunzed' -

fluid  extraction techmques For medium-level

. semivolatile soil samples a lg aliquot is extracted with
methylene chloride using the techniques mentioned- -
-above for low-level soil samples For both water and soil .
samples, ‘the extract 'is concentrated, subjected to -

fraction-specific cleariup procedures, and analyzed by

~GC/MS for semlvolatlles or GC/ECD for pest1c1des and A
" Aroclors. Table 2 - summarizes - the methods ‘and . .

_ instruments used in thlS analytlcal service.

DATA DELIV ERABLES

‘Data deliverables for-this service include hardcopy data B
reportmg forms and supporting raw data, In addition to .
the hardcopy deliverable, contract laboratories must, also -
submit the same data electronically. The laboratory must -

‘'submit data to EPA -within 7, 14, or 21-days after

laboratory receipt of the last sample in set [or i

_ prelirninary data within-48- hours (for trace volatiles and

volatiles) or 72 hours (for semivolatiles, pesticides, and . -

+Aroclors)] after laboratory receipt of each sample. EPA
~ - then processes, the data through an automated Data .= -
" Assessment -Tool (DAT). DAT provides EPA Regions
© with PC-compatible reports, spreadsheets, and electronic.

files within 24-48 hours from the. receipt of the data for
use in datd validation. Thls automated tool also facilitates "

-the transfer of analytlcal data into Regional databases. In

addition to the Regional electronic reports, the .CLP

. laboratories are provided with a data assessment. report

that documents the instances of noncompliance. ‘The

laboratory has 6 business days to reconcile defective data . . -

- and resubmit the data to EPA. EPA’ ‘then reviews the data

= for noncompliance and sends a final data assessment
" report to the CLP laboratory and the Reglon

'QUALITY ASSURANCE (QA)

The QA process consists of management review and

oversight  at ' the planning, implementation, and e

completxon stages ‘of the environmental data collection
activity. This process ensures that the data provided are
of known and documented quality. . ST

[y

During the’ unplementatwn of the data collection effort

QA activities. ensure that the ‘Quality 'Control (QC) - -

system is functioning effectively and that the deficiencies -

-+ uncovered by the QC system are corrected.. After

environmental data are collected, QA -activities focus on
assessihg the quality of data to determine its suxtablllty to

: support enforcement or remedial decisions.
.‘Each contract laboratory prepareés a Quality -Assurance

Plan (QAP) with the objective of providing sound

" analytical chemical measurements. . The QAP must .
" specify the policies, ‘organization, * objectives, and -
- functional . guidelines, -as- well as the QA.and QC

activities designed - to achieve the data quality

“requirements in the contract.

QUALITY CONTROL (QC)

- The QC process includes those activi_ties required during .
-analytical data collection to produce data of known and

documented quality. The analytical data acquired from

- QC procedures are used to -€stimate and .evaluate the
‘analytical results and to determine the necessity for,.or
- the effect of, corrective action procedures. ‘Thé QC -
procedures required for this analytical service are- -
provided in Table 3. o



Table 2 Methods and Instruments

. Fraction “Water , o . __So.il
Trace Volatlles .Purge—and -trap followed by GC/MS analysxs NA -
| Volatiles Purge-and-trap followed by GC/MS.analysxs Purge-and-trap or closed—system purge-and—trap
. ' o » R | followed by GC/MS analysis' , ,
_Semivo'latiles _ Continuous'liquid-llquid extraction (CLLE)' Sonication, automated SDS extraction, or pressurized
R followed by- GC/MS analysis- fluid extraction. followed by GC/MS analysis
Pesticides - - | CLLE or separatory funnel extraction - | Sonication, automated SDS extraction or pressurxzed
o “followed by dual column GC/ECD analy51s | fluid extraction followed by dual column GC/ECD
o . ‘ | analysis
Aroclors ' CL_LE or separatory funnel extraction | Sonication, automated SDS extractlon or pressurized .
T followed by dual column GC/ECD analysis | fluid extraction followed by dual column GC/ECD
. S R ».analy51s _
- Table 3. Quality Control (QC)

QC Operatlon SN

Frequency

Deuterated Monitoring Compounds (DMCs)
(trace volatlles volatiles, and semwolatlles)

' Added to each sample standard, and blank -

v

Surrogates . _Added to each sample standard and blank
(pesticides and Aroclors) - . . .
Method Blanks - -Analy-_zed at least every=12 h_ours for each mamxand level i
(trace volatiles and volatlles) , » : L
.| Method Blanks - ' Prepared thh each group of 20 samples or- less of same matrix and

(semivolatiles, pest101des and Aroclors)

level, or each time samples are extracted by the same procedure

| Instrument Blank . .
(trace volatiles and volatiles)

| Analyzed after a sample which contains compounds at concentratlons o
+ | greater than the calibration range

{ Instrument Blank | | Every 12 hours on each GC column used for analysis-
1 (pesticides and Aroclors) o L ’ S
.| Storage Blanks Prepared and stored with each set of samples .

(trace volatiles and volatlles)

GC/MS Mass Calibration and Ion Abundance
" | Patterns (trace volanles volatlles and :

semivolatiles)

Every 12 hours for each _instrmnent-nsed for analysis S

GC Resolutlon Check -
(pesticides) '

,Prior to initial calibration, on each irlsﬁuinent used for analysis

-

Initial Calibration -

.Upon initial set up of each mstrument and each tlme contmumg

calibration fails to meet the acceptance criteria

Continuing Calibration.

Every 12 hours for each instrument used for analysis

_ | Internal Standards _ .
| (trace volatiles, volatiles, and semivolatiles)

Added _to each sample, standard, :and blank_

Matrix Spike and Matrix Splke Dupllcate .
MS/MSD) ‘

'_Once every 20 or fewer samples of same fraction, matrix, and level i ina

Sample Delivery Group (SDG)

Laboratory Control Samples (LCSs)
‘I (pesticides and Aroclors) - )

Once every 20 or fewer samples of same fracnon matnx and level in -
an'SDG : :

Method Detection Limit (MDL)

| Determined annually, per matrix and level

S




' "PERFORMANCE MONITORING ACTIVITIES

'-.'Laboratory performance ‘monitoring actlvmes are .
provided primarily by ASB .and the Regions to ensure . -
that contract laboratories are producmg data of the

- appropriate quality. EPA performs on-site laboratory
‘audits, data package audits, GC/MS. and/or GC/ECD tape
.audits, and evaluates laboratory performance through the

use of blind Performance Evaluation (PE) samples. .- -~

CONTACTING EPA

For more information, or for suggestlons to nnprove thxs
analytical service, please contact: :

-" Phil Cocuzza s
Organic Program Manager
. USEPA/ASB T ’
- - Ariel Rios Building (5203P)
' 1200 Pennsylvania Avenue, NW
Washington, DC 20460
- 732-632-4765 - .

o ’FAX 732- 906—6843 _
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" Case Narratlve
Jewett White Lead Companv #08120050

The Natlonal Envrronmental Laboratory Accreditation Conference (NELAC) is a voluntary
environmental laboratory accreditation association of State and Federal agencies. NELAC

~ established and promoted a national accreditation program that provides a uniform set of

*_standards for the generation of environmental data that are of known and defensible quality.
 The EPA Region 2 Laboratory is NELAC accredited. The Laboratory tests that are accredited
have met all the requirements established under the NELAC Standards. .

© Comment(s):

None.

* “‘Data Qualifier(s):

U- The analyte was not detected at or above the Reporting Limit.

J- The identification of the analyte is acceptable; the reported value is an estimate. -

K- The identification of the analyte is acceptable; the reported value may be biased high.

L- The identification of the analyte is acceptable; the reported value may be biased low.

NJ-There is presumptlve evidence that the analyte is present; the analyte is reported asa -
. tentatlve identification. The reported value is an estimate.

Reporting Limit(s):

The Laboratory was able to achieve the Contract Requlred Quantltatron Limits (CRQLS)
Where applicable, for each analyte requested.

Methodg S ):

All methods that are NELAC accredited in the Laboratory are noted with “NELAC” at the end of
the method reference

- PCBs Analysis, EPA SOP C-91 (GC/ECD Method)

APPYOV\ali /ﬁ// %{ :_ _ Date: -,2—3—0,9
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U.S.r EPA"

Lab Name: U.S. EPA Reglon 2. Moblle Analytlcal Laboratory Method :MODSWE46 6020A

o v /

Lab Code: R2-MAL Case NO Jewettl NRAS NO ' . -spa NQ..RB 01

. ) . R . . B : . B B :
. SOW No.:. N/A. C . '5 : _ R
‘ . : \ S ’ -
 EPA sdmple No. . e 'Lab Sample ID
o : VA L R
A - ~ RB-01 - S A-1-1" . : ‘
' - ‘RB-01 (D) ; - - “RB-01(D) - e ’
RB-01(8) . -~ _RB-01(8) - A '
RB-01(L) , .. ‘ S " RB-01(L)
RB-02 S N © RB-02 .-
AR o .. B .
e A .
\ B
) N .ICP-AES. ICP-MS
i Were ICP-AES and ICP-MS’ 1nterelement o . . (Yes/No) = 1 No
correctlons applled° o : S ' .
) ‘ ' BN ' XU ’ _' ’
Were ICP-AES and ICP-MS background correctlons “(Yes/No) . . . No
applled° Co S e . R - A T
. If yes, were raw'data generated before ' . ' kYes/No) o No N
appllcatlon of background correctlons° ' o o ‘
' Comments: ' : i - o o
(D), = laboratory matrlx dupllcate sample, (8) = laboratory matrix spike
-sample (L) = Serial Dilution sample ' L R R
; “ .
¥ f /
‘<g‘ 1‘ .
B . y
: R
SRR

'FORM IA-IN




U.S. EPA : .
lAIN"-)' B R

EPA SAMPLE NO.
INORGANIC ANALYSTS DATA SHEET -

S RBTOL

N

. Lab Name: U.S.,EPA Region 2 Mobile Ax\_tai'yt'icali.a"bofatory Method: SW846 6020A°
Lab Code: R2-MAL . .Case No.: Jewett/Key QC 'NRAS No.:_ ~ $DG No.:RB-01
 Matrix: (soi_'l/w_ateri) Water Lab. Sample ID RB 01
- Level: (low/med)\Low : R Date Recelved 12/17/08
© % Solids N/A T o 'x'._;._ - L /
't Concentratlon Units (ug/L or mg/kg dry welght) Eg/L
1 CAS,No.b Analyte“ COncentration. b‘C'br Q! M
[ 7429-90-5 = [ Aluminum 0.52] U | ~MS
- 1 7440-36-0 Antimony 3.08| B| - Ms
[ 7440-38-2 | Arsenic 1.92| B | - MS
[ 7440-39-3 [ Barium 0.80] B “MS
7440-41-7 | Beryllium 0.30| U . MS
'7440-43-9 . | Cadmium’ 0.09[ U . MS -
7440470—2' Calcium’ - 1.65| U~ . MS
| 7440-47-3 | Chromium -14.10 ) MS .
7440-48-4 | Cobalt 0.13| B~ T MS.
7440-50-8 Copper 39.50 ~MS
7439—8946 - | Iron 2670.00 - "MS
7439792-1 Lead-' _ 25.20'_ MS -
7439-95-4 Magnesium 44.40 B - .MS
7439-96-5 Manganese 14.70f B | J- - MS i
[7439-97-6 | Mercury T 0.05| U [, MS - -
| 7440-02-0 NickeL : 4.01 ﬂBA MS
7440-09<7 Potagssium. 452.00°| B "MS
7782-49-2 | Selenium . 6.85]| B MS
- [7440-22-4 [ silver S 0.01| U [T “MS
7440-23-5 | Sodium. 2110.00.[ B | MS™
“v744072870_ Thallium 1.40| B jJ MS -
- [7440-62-2  [Vanadium 1.52 B | . MS
[7440-66-6 | zinc 0.16| U|J T MS.
'3.,Color Befere:.Clear L Clarity ﬁefore- Clear  Texture: " None
'»Color After i Cleer Clarlty After ' Clear vArtifactSE’None

8" Detected value < the Contract Requxred Detectton Limit (CRDL) o
u- Undetected value < the Instrument Detection Limit (IDL) B
11J - Estimated concentration due to data validation criteria. -

FORMIAIN



U.s. EPA

Y. ¢ 1AZIN EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET L .
_ _ = RB02

" Lab Name : U.S. EPA Region 2 Mobilé Analytical Laborétory'Method:-SW846'6020A

Casé No.: Jewett/Key oc NRAS, No.

Lab Code: R2-MAL

'iMatrixf (soil/watér):Water  , Lab Sample . ID RB-02.

'SDG No.:RB-01

,'Leiel: (low/med) Low - e ' Date Recelved 12/17/08
% Solids N/A

Concentratlon Unlts (ug/L or mg/kg,dry wéight)f_Hg[L

_ CAS No. Analyte Concentration C . Q M
'7429 90-5 [Aluminum | 0.52] .U MS
7440-36-0 | Antimony ' " 2.49| B MS
7440-38-2 Arsenic . 1.53| B . Ms
7440-39-3 | Barium 0.03| U | T MS
7440-41-7  |Beryllium "0.30] U T MS
- 7440-43-9 ‘Cadmium ' 0.09| U - MS

[7440-70-2 [ calcium 157.00 | B MS

| 7440-47-3 | Chromium T 24.10] . MS
7240-48-4 | Cobalt "0.02| U MS
7440-50-8 Copper 46,10 | - ~MS
7439-89-6 | Iron 41.80| B MS
7439-92-1 | Lead _ 70.02| O MS

| 7439-95-4 Magnesium - "l6.01 - B | . " MS.
7439-96-5 | Manganese "0.99| B | J MS
7439-97-6 | Mercury . 0.051 U ‘MS.
7440-02-0 | Nickel "6.35| B NS
' 7440-09-7. | Potassium. 233.00'B MS -
7782-49-2° | Selenium .6.64| B . - MS
7440-22-4 Silver ~0.01| U |J NS
7440-23-5 | Sodium 1780.00 | B MS -
7440-28-0 | Thallium 0.69| B |J “MS
7440-62-2 . | Vanadium ©1.11) B | MS

" |[7240-66-6 - |zinc - _ 0.16| U [J NS .
Color.Before; Elééi fclarityxBéfore: Clear Texture: None

 Color After: Clear _' Clarlty After Clear - :AfﬁifacterNoﬁe L

1B - Detected value <the Contract Reqmred Detectlon Limif (CRDL)
U- Undetected value <the’ instrument Detection lelt (lDL)
J- Estlmated concentratlon due to data vahdatlon crlterla ‘ o R

'EORMIAJN SN

i T
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INITIAL AND CONTINUIN

I~

U.S. EPA
2A-IN ,
G CALIBRATION VE

Lab Name: U.S.: EPA Region 2 Mbbilé'Anaiytical Labbratorfi

Lab. Code: R2-MAL Case No.:

Initial Calibration Verificaticm Source:

\

" VHG

‘Continuing Calibration Verification Source: VHG

‘Concentrat

\ .

. y v
ion Units: ug/L.

RIFICATION
Methoﬁ:

Jewett/Keyl NRAS No.: N/A SDG No.:

SWB46 6020A
} . .

RB-01

Initial Calibration
Verification

- Continuing Calibration Verification

Analyte .

- True

"Found.

%R{l)

True

Fgund_

SR(1)

"Found"

%R (1)

Aluminum

200

179

89.

300

289

96

N

MS

Antimony

-7 200

188

- 94,

300

313

104

MS

Arsenic

200

191

.. 95.

300

297

99

MS

Barium -

- 200

193

96.

300

304

To1

MS

Beryllium .

200

200

~100.

300

309

103

MS

Cadmium .

-200°|

195

97.

300

303

101

MS

"Calcium

40000

39500

. 98.

60000

64100

107

MS

-Chromium

200

184

92.

300

95

wlolo|lo|lolo|ofw

MS

Cobalt

200

190

95.

300

286

MS

Copper.

200

196

98.

300

MS

Iron -

40000.

40200

101.

60000

MS

Lead

200

214

107.

300

MS

Magnesium

40000

39900

-99.

60000

MS

Manganese

200

226

113.

300

MS

Mercury

- 0.800.

791

98,

1.20

MS

Nickel

© 200

- 196

928.

300

MS

Potassium

20000 |

39800

99.

60000

MS

Selenium

'200

201

100.

300

MS

Silver”

200

179

90.

300

MS

‘Sodium . -

40000

39600

99.

60000

MS

THallium

- 200

© 222

2111,

300

MS

Vanadium '

200

194 .

- 97.

300

MS

200.|.°

300

MS

Zinc

(1) antfél.Limits:

178

Mercury 80-120;

89.

~

\

FORM IA-IN -

Other Metals 90-110




US.EPA - e
U 2AIN S oy
INITIAL AND CONTINUING CALIBRATION VERIFICATION |

Lab Name: U.S. EPA Region 2_Mobile Anél&tical‘Laboratofy.Method; SW846. 60204 -
Lab Code- R2¥MAL Case No: 3 Jewett/Kexl NRAS No.: N/A SDG No.: RB-01 .
Inltlal Callbratlon Verlflcatlon Source VHG .

Contlnulng Callbratlon Verlflcatlon Source VHG

-.Concentratlon Unlts:_ug/L

Initial Calibration | : , -
-~ . Verification | continuing Calibration Verification

.. - .| Analyte | True | Found | %R(1) | True | Found | %R(1) | Found [ %R(1) || M
‘Aluminum. 200 - 179 89.5 ~300 |} 289 96.3 |~ ] MS
Antimony 200 - 188 | 94.0 300~ 313 104.0 |: MS”
Arsenic 200 |- 191 95.5 - 300 297 |- 99.0 MS
Barium - 200 |. 193 96..5 300 . 304 | '101.0 MS
yBeryllium 200 | 200 | 100.0 300 309 {103.0° N MS
Cadmium 200 195 97.5 300 © 303 101.0 "MS
Calcium - 40000 39500 " 98.8 | 60000 | 64100 | 107.0 -MS

- [ Chromium 200 |. 184.] 92.0 300 | 286 95.3 | . . ‘MS
( . | Cobalt ) . 200 - .190 .95.0 300 oo S Co ) ] MS
[ Copper 200|196 98.0 300 - 1 - | ™Ms
Iron - . | 40000 | 40200 | 101.0 |.-60000 - B _ MS

Lead 200 214 | 107.0 300 | . - . : . ‘ . - | MS

- Magnesium 40000'| 39900 '99.8 60000 o - ) : MS
Manganese | 200 226 | 113.0 300 : . : ) ‘ MS

" Mercury . | 0.800 791 ] 98.9 1.20 | , I , MS

. Nickel 200 " 196]:.98.0 300 |- o o ' . |'Ms
Potassium | 40000 39800 | 99.5|.60000 |. : : ' ' . MS
Selenium .| 200 ] . 201 | 100.0 300 | . T 7 [ mMs
Silver A4 200 179 |. 90.0 (. -300. - _ R ] M8
Sodium - 40000 39600 99.0 | 60000 - . ) "l MS
-Thallium - - 200 . 2221 111.0 300 (0 - - R . MS
Vanadium 200 194 | ©97.0 -300 | . ¢ 1 . NE E MS .
zinc - 200 | 1781 .89.0 300 R - [ ms

(1) Control Limits: Mercury'BO;izob_Other Metals 90-110

. . ] ‘. . . . ,’. \

“FORMIA-IN
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~ STANDARD OPERATING PROCEDURE - . .~ .~ Page2Tof34

B Title: * Evaluation of Metals data forthe . - =~ o o Date: Jan 1992 o
' - Contract Laboratory Program -~~~ .~ "~ ,;‘-’ "~ . . Number: HW2 |
' Apnendlx A2: Data Assessment Narratlve ) P Revision: 11 B
’Case# Jewettl < _ Site Jewett'Lead' B - " L Matrix Soil: 00 .
- SDG# RB-01 o o 'Lab US. EPA Reglon 2 Mobtle Lab L ‘K Water: 02
_Contractor Not Applicable ;.Rev1ewer Robert kae ,. T Other; @ .
. .A.2’.'1 Validation Flags-  The following flags have been apphed in red by the data vahdator |

‘Which must be con51dered by the data user o
T ThlS ﬂag 1ndlcates that a result is quahﬂed as estlmated
- Ul- ‘Thls ﬂag 1nd1cates that the analyte was analyzed but not detected
Andisto be considered as: estlmated because it may be 1naccurate
~.or 1mprec1se :

R- ThlS ﬂag 1nd1cates that the sam‘ple"result is to be considered

.. unusable due to s1gn1ﬁcant error and must not be used by the data
- user,. : : ' '
Fully Usable Data - 'Results Wthh carry a “J " or, “UJ " are con51dered to be fully usableﬁ“ ‘
: :Contrac»:’tual Oualiﬁers - The legend of the contractual quallﬁers apphed by the laboratory o

\ B On the Form I’s are found on page B-20 of SOW ILMO4 0

A22 The data assessment is given below and on the attached data sheets

This SDG (RB-01) consists of two\water samples collected between December 17-18, 2008
- from the Jewett Lead Superfund site on Staten Island. NY. The samples were prepared Januarv
2, 2009 and analvzed on February ‘6, 2008 by the U.S. EPA Region 2 Mobile Analytical . _
‘ Laboratorv for the 22 routine Target Analyte List ( TAL) metals with full Contract Laboratory )

Program ( CLP) Quahtv Control (QC). This analysis was conducted according to SOP MAL- -
3.07A which is based upon U:S. EPA CLP SOW ILM04.0. SW-846 Method 6010A. and the U.S."

| - EPA Region 2 DESA Laboratory protocol. ‘Upon completion of this analysis and compiling the

" results, a formal validation was performed to assure the data contained in this analvtical report -
. are of appropriate quality- This being performed as part of the requirements of the Quality
- ._Assurance (QA) program put forth for the U.S. EPA Region 2 Moblle Analytical Laboratory to

ensure its proper operation.  This review and evaluation was carried out accordlngto the U.S.

- EPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review - .-

N




STANDARD OPERATING PROCEDURE S Page 28 of 34

Title: Evaluation of Metals data for the | .+ . DateJan'1992
' - Contract Laboratory Program -~ - S ~ Number: HW2 -
b ADDendix A2: Data'Assessme'n’t Nar'rativé' S S Rev1s1on 11 '

-~ And U.S. EPA Reg10n 2 Data Val1dat1on SOP Evaluatzon of Metals Data for the Contract

- Laboratory Program (CLP) based on SOW. 3/90, Rev. XI. It applies to a systematic approach
for examining analytical results to ideritify and assess the indication of bias to render an overall :
"_determination of data. usabrlltv In doing so, the data user is assured as to_how wella given set
of analytical results will conform to the establlshed environmental monitoring performance '
. criteria _defined for their prolect In accordance; the following qualifications are apphed to this
- data set ‘which must be cons1dered when ut1lrzlng these results to make sound-: envrronmental

- decisions. ‘ :

1. Calibration ' : . , .
The results of several Initial Cal1brat1on Ver1ﬁcat10n ( ICV) determmatlons vlelded recover1es
“which were not within the spec1ﬁed control limits of 90 - 110%R!._This requires that the _
associated results be qualified as. est1mated “J” in the affected env1ronmental samples resultmg _

“in the followmg requlred actlon( S. )

Element N %R, | Qualification | Sample(s) Qualified
_Manganese | 113 L ~J| RB-01;RB-02 "
Thalliom - |~ 111] ~ " J| RB-01,RB-02.
' Zine - - . 89| - J| RB-0I,RB-02 .

The results of a Contmumg Cal1brat10n Ver1ﬁcat10n ( CCV) determ1nat10n vrelded a recovery
‘which was not within the specified control limits of 90 - 110%R. This requires that the
associated results be qualified as estrmated “J” in the affected envrronmental samples
’resultmg in the followmg requlred act10n( s.) - . :

Element " T%R | Qualification | Sample(s) Qualified |
',M'a'nganese‘ o 119 . 1| Previously Qualified for ICV

' | . S .
12 Laboratorv Control Sample -
" The Laboratorv Control Sample (LCS) “found” value for s1lver was greater than the upper

.- acceptable rarige and has therefore been qualified estimated “J" in samples RB-01 and RB- 02.

! - - S

=




U.$. EPA

COVER PAGE -

U.s. EPA Reglon 2. Moblle Analytlcal Laboratory Method MODSW846 6020A

Lab Name:’

Lab Code:

SOW No. : 'N/'A" SR
' ' - EPA Sample No..

’

R2 MAL

oo:mm'm’mmmooomww-'w»nﬂ»&:ﬁ:ﬁ:ﬁnﬂ

~ -
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LW N
[ S O ol | 1
't OO0 000000

|
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|

'
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Were ICP-AES and ICP- MS 1ntere1ement'
‘correctlons applled°

Were ICP AES and ICP- MS background correctlons

- applied?

If vyes,’

Comments '
(D) =

were raw data generated before
vappllcatlon of background correctlons9

Laboratory Matrix Duplicate Sample,

Case No Jewettl NRAS No

oom_mmtfjmmucnw
NEFNNMNRFRPHENONWI
I

SDGaNo A_E_Q__

- Lab Sample ID

W V b ? e
T m m Ul W
]

1 o, oo coooo

(D)
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]
tNNNB R

Vo
TH O R O~

1
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ICP-AES ICP-MS

(Yes/No) . _No

{Yes/No) i' .. No

(Yes/No) - . No

sample

(L)

= Serial Dilution Sample

(8) = Laboratory Matrix Spike

FORM XV-IN



- 'U.s. EPA-

'1A-IN

- INORGANIC ANALYSIS DATA SHEET ‘

Jewettl NRAS No

\

O

EERN

EPA ‘SAMPLE NO.

A-1-0

U. S EPA Reglon 2 Moblle Analytlcal LaboratoAX Method SW846 6020A

SDG No.:A-5-0

A-1-0

fLab Name :
" Lab 'Cede »R2-MAL ‘ Case No
(5011/water) 8011

‘Matrix:

' Lab Sample ID

. Level:

(low/med) Low _-.A'

% Sollds 66.5

Date Recelved 12/15/081

”Concentratlon Unlts (ug[L'of'mg/kQ dry weight)t mg/kg' R
. CaS No. 'Aneiyteu ' Concentration C  :Q M
7429-90-5 . | Aluminum .7000.00 - MS- -
7440-36-0 | Antimony 009 B | J - MS .
| 7440-38-2 | Arsenic > .3.74 o - MS
7440-39-3 Barium 81.00 " MS
7440-41-7 | Beryllium 0.53 "MS
-7440-43-9 | Cadmium. ‘. 029 J MS
- | 7440-70-2- }Calcium - 43200.00 | . MS
- [ 7440-47-3 | Chromium. 41.5 |- J MS -
7440-48-4 . | Cobalt | 975 | J MS
- {7440-50-8 | Copper . 33.60 MS
1-7439-89-6 Iron R 15300.00. J " MS
| 7439-92-1 | Lead ~1008.00-| - MS
7439-95-4 . [Magnesium - . 16400.00 MS
| 7439+96-5 Mariganese - - 323.00 MS -
| 7439-97-6 | Mercury - 0.12 - Jd MS.
7440-02-0 Nickel = C 13000 -} J MS
7440-09-7 . - | Potassium 130100 | MS
7782-49-2 Selenium o028l B | T . Ms
7440-22-4 ‘Silver o012 B I | - Mms
7440-23-5 | Sodium 43200 B | I MS
| 7440-28-0. | Thallium 021l B9 "MS
7440-62-2 | Vanadium 240 F | MS
7440-66-6" | Zinc , 96. 90 | - MS
,Color Before: Brown : Clarity Before: N/A - 8011 Texture ’ - '
Color After Yellow :. Clarlty After: Clear” . Artlfacts

B- Detected value < the Contract Requwed Detectlon Limit (CRDL)

uU- Undetected value < the Instrument Detect1on Limit (IDL).

- Estlmated concentratxon due to: data vahdatlon crlterla
R - Rejected Value' -




- - U.s> EPA
1A-IN. o
INORGANIC ANALYSIS DATA SHEET :

, Lab’Name U S. EPA Reglon 2 Moblle Analytlcal Laboratory Method

.EPA SAMPLE NO.

_ A 2-0

SW846 6020A

'Lab COde R2- MAL Case No. : Jewettl NRAS No. . sDbG No :A-5-0
-Matr;x:;f501l/water)asoil. S '4 i Lab Sample ID: A- 2 0
.Level:_(lbw/medi”LoW ' . S A. Date Recelved: 12/15/081
~ % Solids: QQ;EY ' B
: ,Conoentration\ﬁnits”(yg/ﬁ or mg/kg dr& weight): mg/kg
S CAS . No. Analyte - ’A;- - Concentration ' C o _‘-M :
7429 90-5". | Aluminum Lo 710100.00 ! _ MS
7440-36-0 ° |‘Antimony = . 18 B T4 MS
7440-38-2 | Arsenic. = 7S ' ' MS |
| 7440-39-3  |Barium .~ . | ... 59100 MS -
| 7440-41-7- Beryllium . 313 MS
._ 7440-43-9  [Cadmium - | - 090]| | 9 MS
| 7440-70-2 © [ Calcium - 7 80200.00. 0 MS -
. |7440-47-3  [Chromium . - 1290 J T MS.
- 7440-48-4 Cobalt. . 1 .- - 496 | .9 MS
7440-50-8 .Copper "~ '~ . 86.50 10 MS
7439-89-6 Iron o : . 11700.001 J MS -
| 7439-92-1 | Lead o 37100.00' | . MS
' 7439-95-4 - |'Magnesium - 16040.00 MS
:7439-96-5 ' | Manganese - ... 11900.00 : MS .
7439-97-6 | Mercury @ - S 039 - J ~MS
7440-02-0 | Nickel . . 110.00 |- J MS
| 7440-09-7 Potassium L 996.00 . MS
7782-49-2 Selenium . - | . . 0951 B | T - MS
7440-22-4 . | Silver - o8I B T MS
“[7440-23-5 Sodium . 583001 7| J MS
1 7440-28-0 - | Thallium |- . - .029| B J MS
7440-62-2 Vanadium - -, | . 1430 ' © MS
7440-66-6 | zZinc - . |- . 122.00 MS
Co10r Before: Brown - ) Clarity Before N/A - 8011 Texture / o .
Color After 'Yeliow' Clarity After Clear Artlfacts e s
'B' 'b?afe'cfe'd'v'al'ué'<'t'hébbﬁfré&hé&ﬁu?éd’ﬁétéétbﬁ'LTnﬁnf (‘C'R'D'L')" '_ . L
U - Undetected value<the Instrument Detectlon Limt@DL) ~ ~ [ e o S .
- Eﬁmwmdcmmmﬁmmmduemdamvmmamncmaw e A -
R-Rejected Value . Co ) S
. o ; / 4, o o -
p . - . . . . C . o : . .



':\ » " J
| U:S. EPA

1A-IN - 'EPA $SAMPLE NO.

Lab Name: U.S.

INORGANIC ANALYSIS DATA SHEET

A—3—0

EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A’“'

1'Lab‘Code:'R2—MAL - Case No.; Jewettl NRAS No. 'i SDG No. :A-5- Q
_:Matrixf'(soil/water) Soil i Lab Sample ID: A 3 0

_Level- (low/med) Low - L Date_Recelved: l2/l§/08

% Sollds 1_;;9‘1 . - )
\.Concentratlon'Units (ug/L or mg/kg dry weight) : mg/kg -

.'CAS'No. Analyte : Coneentration~ c Q M
7429-90-5 Alumlnum 6460.00 : ‘MS
7440-36-0. | Antimony ' 0121 B J MS -
7440-38-2 ‘Arsenic 3.10 | ¢ MS -
7440-39-3 Barium. . 8190 MS
7440-41-7 | Beryllium 090 | B : MS

| 7440-43-9. Cadmium ' 030 B.| I MS

| 7440-70-2 Calcium - - 8660.00 v . MS -
7440-47-3 Chromium " 47.60 J ~ MS
7440-48-4" Cobalt 11.80 ) MS. .
7440-50-8 Copper ~53.00 MS
7439-89-6 Iron” - 14900.00 J " MS

| 7439-92-1 Lead - , 734.00 ‘ MS .
7439-95-4 Magnesium - - 9090.00 o MS -
7439-96-5 Manganese .342.00: oo MS
7439-97-6 | Mercury . 0.09. J MS: .-
7440-02-0 Nickel . 143.00 | - J MS
7440-09-7 Potassium ~1060.00 ] . Ms
7782-49-2: | Selenium 011 B| I “MS.
7440-22-4 Silver - 0.12| B J MS .
7440-23-5 Sodium A 356.001 B'| J - M8
7440-28-0" | Thallium . 0201 B J. . MS

.| 7440-62-2 Vanadium . 17.50 | = MS

| 7440-66-6 . | Zinc 143.00 MS

Color~Beforef Brown _Clarity Before N/A - 8011 Texture:
Color. After Yellow Clarlty After Clear ArtlfaCCSL‘.'r. A

1B - Detected value < the Contract Required Detectlon Limit (CRDL)
~lU - Undetected value < the Instrument Detection Limit (IDL)
J Eﬂmmmdcmmanmmmduemdamvmwmmncmam
R- ReJected Value = . .- - e




' U.S. EPA:

: ! o
1A-IN - EPA SAMPLE NO. - -

: INORGANIC ‘ANALYSIS DATA SHEET 210

' ~Lab Name: U.S. EPA Region 2 Mobile Analyéi‘cal Laboratory Method: SW846 6020A

B - Detected value < the Contract Requlred Detectlon lelt (CRDL)

- U- Undetected vaIue < the Instrument Detection Limit (IDL)

J- Estlmated concentration due to data validation crltena

IR - Rejected Value

~

Lab Code: R2-MAL _ Case No.: Jewettl -NRAS No.: SDG No. :A-5-0
Mat:_x;ix:. ,‘(soi'l/wete'r)' Soil 2 _ Lab Sample ID: CA-4- 0. ]
vLevel;‘ -(low/me'd), Low " Date Rece:l.ved: 12/15/08
% SOlldS _~§ ” . : _ . ‘
'Concentratlon Unlts (/.tg/L or mg/kg dry welght) n‘xg/kgr - e \
CAS No: .'Ana]:yte Concentrati_on Cc o _' R
7429-90-5 . | Aluminum .- 6900.00 | . 'MS -
7440-36-0 Antimony 0031 B | I MS
7440-38-2 Arsenic. 22951 MS
7440-39-3 | Barium = 81.20 . "MS
17440-41-7 | Beryllium 067 .| | . Ms
7440-43-9 Cadmium - 025 B T . MS
| 7440-70-2 Calcium - 9600.00 | ‘MS

[ 7440-47-3 © | Chromium 72.20 g, MS
7440-48-4 | Cobalt . 29.20. - J T MS
7440-50-8 Copper 35.10 - MS
7439-89-6 Iron ..20800.00 1" S J . MS

| 7439-9241 Lead 257.00 -MS. .
7439-95-4 Magnesium 13100.00 MS
| 7439-96-5 Manganese- “520.00 S . MS-
7439-97-6 | Mercury 0.17 J MS =
7440-02-0. - | Nickel - 620.00 J MS.
- | 7440-09-7 < | Potassium " 1470.00 MS .

- | 7782-49-2 > | Selenium 009 B J. - MS
7440-22-4 | Silver 009 B | T “MS
7440-23-5 | Sodium 796.00 J - MS :
. 7440-28-0 Thallium 034 B| J- MS ]
7440-62-2. | Vanadium ©15.80 1 MS. .
7440-66-6" | Zinc » '82.20 ‘MS

Color Before: Brown ‘.«C'larity Before: N/A - SOll Texture: o
Color After: Yellow _ Clarlty After Ciear Artlfacts




s

' Lab Name:

. Maffix:
S
" . Level:

R

INORGANIC ANALYSIS DATA SHEET

.U.S.

. EPA-

_1A-IN

A

'Lab'Code:

A .
% Solids: 80.7

R2MAL.

Case No.: -

-(soil/water),Soil-

(low/med) Low

Jewettl NRAS No

o Lab Sample ID: A-5-0

'EPA SAMPLE NO..

AfS—O o

U.S. EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 60204

SDG No. :A- 5 0 :

' Date Recelved 12/15/08_

mg/kg -

4Color After

éoncentration'Units (4g/L or mg/kg dry weight) : _

' CAS No. . Analyte . - Concentration C  Q M
7429-90-5 _Aluminum ¥ - 7804.00 | : . MS -
7440-36-0 " | Antimony . o 0541"B | MS
7440-38-2. | Arsenic . 9.59. MS

| 7440-39-3 - | Barium '184.00 | . - MS
[ 7240-41-7 . | Beryllium . 075 | - MS .
©7440-43-9 _Cadmium - 1111 J. MS .
7440-70-2 Calcium .44700.00. o MS -
7440-47-3 ‘Chromium - 86.60 J - MS
. | 7440-48-4 [ Cobalt 15.60 | - J MS
| 7440-50-8 Copper 72.40 ' MS
.7439-89-6 Iron, ©17600.00 | J - MS
7439-92-1 Lead 8005.00 | ' MS -
7439-95-4 Magnesium 11200.00 'MS
7439-96-5 Manganese -443.00 MS. .
7439-97-6" Mercury 7 0.59 J MS.
7440-02-0 Nickel: - 248.00 | S J MS
7440-09-7 Potassium 1220001 [ - 4 = MS .
7782-49-2 | Selenium - 037 B J - MS |
.7440-22-4 Silver . 044 | B | I MS -
7440-23-5 Sodium 52800 | 9 | - Ms
| 7440-28-0 ‘Thallium - 054 B | I MS
17440-62-2 | Vanadium 23.30 MS
7440-66-6 Zinc ' _ 335.00/| MS
Color Before ‘Brown, ‘ Clarity-Before-.N/A - Soil Texture o
Yellow Clarlty After Clear Artlfacts

________

' U Undetected value < the Instrument Detectlon lelt (IDLY

< Estlmated concentration due to data valldatlon cnterla

IR - Rejected Value




Cy

i INORGANIC ANALYSIS DATA SHEET

U.S. EPA
1A-IN ..

EPA 'SAMPLE NO.

BGlO

'Lab Name U S. EPA Reglon 2 Moblle Analytlcal Laboratory Method . SW846 6020A

Lab Code R2-MAL - Case No. : Jewettl NRAS No 'SDG No-. :A-5-0
: Matrix (5011/water) 8011 ‘ ' Lab”Sample ID: BG-1-0.
tLeve1 (low/med) Low ) s ' Date;Reoeived; 12/18/08
s solids: 64.7 . '
-‘VCOnceﬁtration Units' (ug/L or mg/kg-dry.Weight): mg/kg . -
» " CAS'No. Analyte Concentration '€ @ M A
7429-90-5" Aluminum . 1510:00 - MS .

1 7440-36-0 Antimony 009| B | J.| ~MS

| 7440-38-2 . | Arsenic 144 | B | - MS
7440-39-3 | Barium 1690 | B NS
74404¢41-7 | Beryllium. " 0.11| B MS"
7440-43-9; Cadmium 008 B | J - 'MS .
7440-70-2 Calcium 1390.00 | = MS-

[7440-47-3 " | Chromium. 453{ | 9J MS

| 7440-48-4 | Cobalt 122 B | O MS
7440-50-8 Copper . , "11.30 ' MS
7439-89-6 ‘| Iron = 92230.00 J - MS
"7439-92-1 | Lead’ . 32.90 : o - MS
7439-95-4 - [ Magnesium '573.00| B MS
7439-96-5 = |Manganese - 62.90 : “ M8

{7439-97-6 = | Mercury- 0.05 J . MS-

[ 7440-02-0 Nickel " 889 J MS |
'7440-09-7 Potassium - . - 181.00{ B. | . MS - -
7782-49-2 Selenium 0.10! B Jd ~MS
7440-22-4 Silver 005 B J - MS -

| 7440-23-5 | Sodium : 7420 B | 9 MS
7440-28-0 ‘Thallium-- 003 B |-J9- | MS
7440-62-2 Vanadium 401 B '‘MS.

“{7440-66-6 Zinc ‘ 221.50 | MS

‘”'_ColorvBefore: Brown Clarity Before N/A - 8011 Texture
_ Color After .Yellow o Clarlty After Clear_ L -Artlfacts: N

_____.___._._._....____._..__._-.__________....__...__._,___.___

B - Detected value < the Contract Reqmred Detection L|m|t (CRDL)
Ju - Undetected value < the Instrument Detection Limit: (IDL) »
J- Estlmated concentration due to data valldatlon cnterla

L .R Rejected Value




‘U.S. EPA .
1A-IN
INORGANIC ANALYSIS DATA SHEET .

. .EPA SAMPLE NO.

BG-1-1

'Lab&Naﬁéi'ULsi EBA Region 2'Mobile~AnalyticeliLeboratbry-Methodf SWB46 6020A
. Lab Code: 'Rz'MALV ‘case No.: Jewettl 'NRAS No. ' 'SDG No. :A=5-0
:Matrix- (501l/water) Soil. Lab Sample ID: ‘BG- 1 1
Level: low/med) ‘Low . ,Dat_e Recelved: 12/18/08
% Solids: 64.2 .
'”Cong\ent_ra;:ion‘Ulilits (ug/L or mg/kg dry weight): 'n'_\g/kg,' o
. CAS No. Bnalyte  Concentration C Q M
7429-90-5 Aluminum i 12000.001 | MS
7440-36-0 Antimony 0721 B | Jd MS
- [ 7440-38-2 Arsenic -. ©10.80 . MS
‘74‘40'—-3'9 -3 .Barium 134.00 | ~ . MS
| 7440-41-7 Beryllium 0.89. A1 . MS .
|"72440-23-9 Cadmium 071 | 9 | Ms|
7440-70-2 | Calcium . 8120.00 ' . MS
7440-47-3 Chromium 33.00 J, | - MS.
7440-48-4 . | Cobalt« 997, J " MS
7440-50-8 Copper - 88.40 MS -
7439-89-6 Iron 17700.00 d " MS
7439-92-1 | Lead 305.00 MS
7439-95-4 - | Magnesium - © 3720.00 . MS
7439-96-5 Manganese’ 454.00 S ‘MS.
7439-97-6 Mercury 0.39 J MS -
7440-02-0 - | Nickel 81.70. 1 J. MS
7440-09-7 . | Potassium 179000 | ~MS
7782-49-2 | Selenium 081 B J - MS
| 7440-22-4 Silver 043 B | I -~ MS
7440-23-5 " Sodium 462001 | I ~MS
7440-28-0 | Thallium T o021 B J | ms
7440-62-2 ‘Vanadlum 31,70 - MS
.7440-66-6 Zinc 1202.00 MS
Color Before Brown Cliarity Before: N/A - 8011 Texture: .. )
Color After ' Yelvlow - Clarity After- Clear ' Artlfacts.

R N

|B - Detected value < the Contract Reqmred Detectlon Limit (CRDL)
Y- LkMemcmdvmue<thehmvumentDaedmnmetUDL) '
- Estlmated concentratlon due to data valldatlon crlterla

‘ R Rejected Value - R v : \,' .




" U.s. Epa

1A-IN EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET o
B 2 O

_Lab Name /U S. EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A.

Lab Code: R2- MAL Case No. Jewettl NRAS No : SDG No.:A=5-0 "
Matrlx. (501l/water) 8011 ‘Lab Sample ID: BG- 2 0 |
Level: (low/med)iLow Date Received: 12/18/08
__% SOlldS §l;§ - o ,H' ﬂ
: Concentratlon Unlts (ug/L or mg/kg dry welght) mg/kg : B
CAS No: AnalYte>-"' ’Cenceqtration e 0. .M
1 7429-90-5 ‘Aluminum ' 10700.00 ' . MS
.| 7440-36-0" Antimony ’ - 081 | B | Y MS
| 7440-38-2° |Arsenic | _ - - 52.40 -MS
7440~39-3 - | Barium 181.00 | . MS
7440-41-7 | Beryllium - 0.68 3 . MS .
7440-43-9 - Cadmium. - ‘126 J - "MS .
[ 7440-70-2 Calcium 17300.00 ' MS
7440-47-3 Chromium 33.00 J MS
7440-48-4 Cobalt 12.30 J .. 'MS
| 7440-50-8 .Copper 97.20 | ' MS
| 7439-89-6 ‘Iron . 20300.00 - J " MS
[ 7439-92-1 Lead - 406.00 MS
7439-95-4 Magnesium ©'5029.00 |, Ms -
7439-96-5 Manganese - , .579.00° MS
7439-97-6 . | Mercury 0.42. d MS
7440-02-0 - | Nickel 37.60 J MS
7440-09-7 Potassium "~ 1350.00. : MS
7782-49-2- Selenium 0451 .B J MS
7440-22-4 Silver 055 B | T ° MS
7440-23-5 Sodium 512.00 g . Ms'
7440-28-0 - | Thallium 0.19.| B | ‘T - MS
. 7440-62-2 | Vanadium 44.70 e - MS
- [74240-66-6 Zinc . 237.00 | MS .
" Color Before: Brown_:” Clarlty Before: N/A - 8011 Texture: '
COldr'After- :Yellow o Clarlty After: Clear ' Artlfacts{r -

, B Detected value < the Contract Requured Detectlon Limit (CRDL)
N UE Undetected va!ue < the Instrument Detection Limit (IDL) '
- &mmwcmwMQanmOmmmemmmM
~ JIR- Rejected Value ? Co ‘




4j' Lab"Code’:

U.S. EPA - |

1A-IN EPA SAMPLE NO.

N INORGANiC ANALYSIS DATA SHEET
: _ BG-2-1

Lab NéMé:'U.S EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A

Color After

R2-MAL -Case No.;,Jewettla NRAS»NQ.? SDG ‘No.:A- A-5-0
fMatfix5~&sOil/watér) Soil . Lab Sample ID;,BG-2-1
Levei: (low/med). Low - ' Date_Received:'12/18/08'
e SOlldS ﬁ__é'
Concentratlon Unlts (ug/L or mg/kg dry welght) mg/kg5' L
‘ cas No.-‘Analyte - Concentratibn c. 0 M
| 7429-90-5 Aluminum 16100.00 : MS-
7440-36-0 Antimony 056 B.| J -MS
7440-38-2 Arsenic ° 81.50- MS .
7440-39-3 .| Barium - 108.00 | - MS-
.| 7440-41-7 | Beryllium | 070 | - MS
[7440-43-9 Cadmium 087 [ 7T - MS
-7440-70-2 Calcium 6590.00 [ - MS
7440-47-3 - | Chromium 42.00 J 'MS
7440-48-4 Cobalt 7.73 J MS
[7440-50-8 Copper 59.10 MS
| 7439-89-6 Iron 16600.00 J "MS
[ 7439-92-1 Lead - 516.00 MS
. 17439-95-4 Magnesium - "1 73020.00 -MS
7439-96-5 | Manganese 389.00 ‘MS
7439-97-6 . | Mercury 0.36° J - MS.
7440-02-0" Nickel "39.00 | J ‘MS
7440-09-7. Potassium: 726.00 . . MS |
- [7782-49-2 Selenium 080| B | J MS
| 7440-22-4 Silver 078! B | -J | . Ms
7440-23-5" -Sodium: 25900 B | I - MS
7440-28-0 Thallium 020 B | T ‘MS
7440-62-2 Vanadium . 48.40 - MS
| 7440-66-6 - | Zinc - 232.00 ‘ ‘MS
o ColorABefore- Brown Clarity Before: N/A - Soil Texture: R
:Yéllbw Clarlty After: ‘Ciear : Artlfacts

uU- Undetected value < the Instrument Detectlon Limit: (IDL) ‘

_' J- Estlmated concentratlon due to.data vahdatlon criteria.

i

IR - Rejected Value :




'U.S. EPA

- 1A-IN © - - .. EPA SAMPLE NO.

" Lab Code:
Matfix :

.‘Levelv

B Detected value < the Contract Requured Detectlon Limit (CRDL)

: U Undetected value < the Instrument Detection Limit (1DL)

- Estlmated concentratlon due to data vahdatlon criteria.
R - Rejected Value . '

' INORGANIC ANALYSIS DATA “SHEET 33
Leb Nemé U S. EPA Reglon 2 Mobile. Analytlcal Laboratory Method SW846 60204
'R2-MAL- - Case No. Jewettl NRAS No. ' SDG No.:A-520
(soil/weter)_801l ) Lab Sample ID: C 3-2
(1ow/hed):Low . Dete Received: 12/18/08'f"
._% Sollds O'e' _ - . ‘
Concentratlon Unlts (ug/L or mg/kg dry welght) mg/kg. L .;"
CAS No. . Analyte ancentratieﬁe“  C (O M._
7429-90-5 Aluminhum 10800.00 | J° MS
7440-36-0 Antimony '’ 165 B:| I MS
7440-38-2 | Arsenic 496 J MS
7440-39-3 . Barium _ 1380.00 o d MS
1 7440-41-7 Beryllium 095 J MS
7440-43-9 ° | Cadmium 7.58 ~Jd [ . MS
7440-70-2 - Calcium . 91600.00 J MS
7440-47-3 | Chromium 184.00 | J - MS
| 7440-48-4 .. | Cobalt - 127.00 J " MS
7440-50-8 - | Copper 360.00- J MS
7439-89-6 Iron 61600.00 J . 'MS
7439-92-1 Lead 118000.00 J Ms
7439-95-4 Magnesium - 76600.00 J " MS
7439-96-5 Manganese " 5720.00 J - MS
7439-97-6 Mercury -~ 2.00° -J -MS
7440-02-0 | Nickel - 2070.00 - J MS .
| 7440-09-7 | Potassium 514.00 J MS -
[, 7782-49-2 Selenium 145 B . J - MS.
7440-22-4 | Silver 192 B | J -~ MS
7440-23-5 © | Sodium " 757.00 J | -~ MS
7440-28-0 . | Thallium - 035| B | 9 | MS-
| 7440-62-2. | Vanadium 2201 | J MS
.| 7440-66-6 Zinc- o " 312.00 J - .MS*:
" Color Before Brown -. Clarity Before: N/A - 5011 Texture: o
Color After-” Yellow -'Clarity After-, Clear Artlfacts



U.S. EPA -

_1A-IN EPA- SAMPLE. NO."

iNORGANIC!ANALYSIS’DATAisHEET\.»_ B3 5 L
. . ) / A B - .

’ Langame u. S EPA Reglon 2 Moblle Analytlcal Laboratory Method SWB46 6020A

. Lab Code: R2iMAL- Case_No.; Jewettl NRAS No. L SDG No A 5-0.

' Matrix- (soil/water)'Soil g Lab Sampie'ID: D-2—2

'_Level (low/med) Low i

. Date Received: 12/17/08 -
"% Sollds ' 85.5. -

:.mg/kgv §: f

_Concentration'Units (ug/L-or mg/kg dry weight)

.. CAS No. Anathe_v' _‘Concentretiont c.. Q '_'M'm'
.7429-90-5 "Aluminum ;. 1050.00 , MS
7440-36-0 Antimony 001 1'U J- MS
7440-38-2 - | Arsenic S 824 . MS
7440-39-3 | Barium , "139.00 - MS

[7440-41-7 | Beryllium o 0.92 | Ms.
17440-43-9 | Cadmium - 0.08 Jd | . MS
[ 7440-70-2 Calcium ~16400.00 MS
1 7440-47-3 | Chromium 28101, J | MS
7440-48-4 Cobalt T 11.60- T TMS
7440-50-8 Copper 25.90 .MS
-+ | 7439-89-6 | Iron 20600.00 J MS
, [7439-92-1 Lead / "531.00 T MS
[ 7439-95-4 | Magnesium 79280.00 I MS
7439-96-5 Manganese 558.00 |. o MS
1 7439-97-6 Mercury, U104 | J MS -
7440-02-0 | Nickel 88.00 J MS
7440-09-7 Potassium’ 869.00 A1 "MS
7782-49-2 | Selenium. " 0051 B | I MS
'7440-22-4 [ Silver 032 B J . MS
| 7440-23-5-» | Sodium | 27900 | B J - MSs.
~ [7440-28-0 | Thallium 013| B | 9 NS
7440-62-2 | vanadium 25801 | o MS
7440-66-6 Zinc . "70.10 MS
-~ Color Before& Brown . Clarity Before VN/A - 5011 Texture §
”o_ Color After Yellow : Clarlty After Clear Artlfacts

B - Detected value < the Contract Reqmred Detectlon lelt (CRDL)
U - Undetected value <the lnstrument Detection Limit (IDL)

- EﬁmwmdcmmeMmmmduemdamvmummncmam«
R Rejected Value

\




Lab Name

yi

U.S. EPA
1A-IN .. .

INORGANIC ANALYSIS DATA SHEET .

N

1

{

U S -EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A

'EPA SAMPLE NO. -

D-2—3'

'Lab Code R2- MAL , Case No. : Jewettl NRAS No." SDG No.;A—S-O - L
Matrlx: (5011/water) Soxl Lab Sample ID D- 2 3
' :LLevelE.(Iew/med)_Low s »Date.Rece;ved:'l2/l7/08
% Solids: 89.4 |
~‘C\once'ntration Units (ug/L or mg/kg dry-weight){:mg/kg R
AN . — - -
i " CAS No * Analyte. - .Concentration . C - Q - M
7429-90.5 Aluminum . ’ ~ 6760.00 | MS -
| 7440-36-0 Antimony. - oorttul g - MS -
|1 7440-38-2 Arsenic 6.45 ' MS
7440-39-3 . | Barium @ < " 43.20 MS
7440-41-7 - | Beryllium 051 MS .
| 7440-43-9 | Cadmium " 0.04 T MS
7440-70-2 .| Calcium’ 1340.00 _ MS
7440-47-3 - | Chromium. . . 15.40 J MS
| 7440-48-4 | Cobalt 646 T MS
'7440-50-8 - [ Copper - 0561 ' MS
7439-89-6 | Iron . -19400.00 | J MS
7439-92-1 Lead 2670 ' MS
7439-95-4 | Magnesium 2017.00 MS
| 7439-96-5 | Manganese - 273.00 L MS
. [7439-97-6 | Mercury 024 ] J MS
- | 7440-02-0. |Nickel 14.30 | J. 'MS
'[7440-09-7 | Potassium 855.00 | - | MS
17782-49-2 | Selenium 007] B | I MS
7440-22-4 Silver 002| B | J . Ms.
7440-23-5 |'Sodium . 6370 B | J “MS
>7440-28-0 | Thallium o010 B [T MS
7440-62-2 | Vanadium 2520 ' MS
7440-66-6 . |.Zinc 4310 MS
Color Before- Brown Clarity Before: N/A - 8011 Texture
Color After Yellow' K Clarity After‘ Clear L Artlfacts

B- Detected value <the Contract Reqmred Detectlon Limit (CRDL) »

uU- Undetected value < the Instrument Detectlon Limit (IDL)

J- Estlmated concentratxon due to data valldatlon criteria.

IR - Rejected Value

N ,_'



'INORGANIC ANALYSIS DATA SHEET

) .

uU.s.

‘EPA .

1A-IN °

~ - Lab Name:

- ' EPA SAMPLE NO. .

E-l-l

U. S EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A

B - Detected value < the Contract Reqwred Detectlon L|m|t (CRDL)
u- Undetected value < the: lnstrument Detectlon Limit. (IDL)
J- Estlmated concentratlon due to data valldatlon crltena

R Rejected Value . ' R

_.Lab Code: R2- MAL Case-No.:-Jewettl NRAS ‘No. : S3ele] Now.A—S—O-
‘.'Matrix:i(soil/Water) Soi1 - ‘Lab" Sample ID: E-1-1
Level: (1ow/med)_Low'i Date Recelved 12/17/084‘
"% Solids: 79.4
‘_CénCentfatidn Units (ug/L or mg/kg'dry Weight):_mg/kgl-f
" CAS No. . Analyte ‘Concentration. C . Q. Y M-
7429-90+5 - | Aluminum _ . 6095.00 }. o MS
7440-36-0 = | Antimony .. , 3.19 J - MS
7440-38-2 Arsenic : 7.62 MS
7440-39-3 Barium 777.00° MS
1 7440-41-7 - | Beryllium 050! B _ MS
7440-43-9 - | Cadmium . 452 | .J MS-
7440-70-2 Calcium 30900.00 o MS
7440-47-3 | Chromium 2400 J - MS
7440-48-4" Cobalt 7.48 J MS -
-7440-50-8 Copper 262.00 | . MS
7439-89-6 Iron 2520000 ). . | J - MS
| 7439-92-1 Lead 8330.00 | MS
| 7439-95-4 | Magnesium 10400.00 B
7439-96-5 ‘Manganese’ . 387.00 S MS
7439-97-6 Mercury - 059 d MS
7440-02-0 ‘Nickel - - 49.90 |- J -MS
7440-09-7 | Potassium 795.00 . MS
7782-49-2 Selenium 0481 B | J MS
7440-22-4 ‘Silver 1.53| B J MS
7440-23-5 | Sodium 34200 B | J - MS
7440-28-0 Thallium 016| B | I NS
7440-62-2. | Vanadium 2340 | ' MS
7440-66-6 . | Zinc ~2180.00° - Ms
Color Before: Brown Clarity Before: N/A - Soil Texture:
“Cdlor After- -Yellbw Clarity After: e‘Clear ' 'Artifacts:




.Ve"LeVel:'(low/med) Low

U.S. EPA . . R
: : 1A-IN .. . . EPA SAMPLE NO.
. INORGANIC ANALYSIS DATA SHEET

rd

,\_'../- ) - . - . . . E_1_2

) Lab Name - U.S8. EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A '
_ Lab Code: R2-MAL Case No.: Jewettl NRAS No.: . SDG NG.:A-5-0

Matrlx:.(sqil/Water) Soil.v- Lab Sample ID E 1 2

.. Date Recelved 12/17/08

% Solids: 86.0 v;'-'r- R } j_ a » ,':e/:'

H»;Concentratlon Unlts (ug/L or mg/kg dry- welght) mg/kg -

 cas No. ! Analyte ' _Concentration C  Q M
7429-90-5 Aluminum ~ 4680.00 MS
7440-36-0 Antimony ©.3.929 "MS
7440-38-2 Arsenic- 8.52 MS

| 7440-39-3 ~Barium. _ - 606.00 |- ~MS
7440-41-7 Beryllium . 037 | MS
7440-43-9 | Cadmium .44 . MS
7440-70-2 . Calcium 22400.00 MS
"7440-47-3 Chromium ©23.10 MS
7440-48-4 | Cobalt 6.25- ‘MS
7440-50-8 Copper . 257.00 MS
7439-89-6 . | Iron - 22000.00 MS
7439-92-1 1 Lead - _ - 5702.00 ‘MS
.7439-95-4. Magnesium 7360.00 MS
7439-96-5 -Manganese 326.00 R MS:
7439-97-6 Mercury " 0.58 J MS
7440-02-0 | Nickel- 51.40 J - MSs
7440-09-7. Potassium 642.001 .| 'MS

[7782-49-2 Selenium 046 | B | J MS

| 7440-22-4 - |- Silver - 124 |-B| J MS
7440-23-5. | Sodium 29400 B || J - " MS
7440-28-0_ Thallium - 0.15’| B J MS
7440-62-2. |[Vanadium . 21.50 . ‘ ..MS

| 7440-66-6 | Zinc 1260.00 | MS

Color Before: Brown ClarityeBefore N/A T Soil  Texture: "'e
" Color After: Yellow. ', Clarity After: Clear o Artlfacts o
B 'b’efe'cfe'd'v%l‘u'e?t'hé ’C'oﬁt'réc'tR’e&ﬁ:?e'd'ﬁétéétbﬁ Timit ('C"FiD'L’)’ ) _) A' (
Ju - Undetected value < the Instrument Detection Limit (IDL) '
J- Es_tumate_d concentration due to data validation criteria.
IR - Rejected Value |



”: ﬁevelv low/med) Low

U.S. EPA

' o » . 1A-IN '~ EPA SAMPLE NO. .

. INORGANIC ANALYSIS DATA SHEET ':', e

' Lab Name: U.S. EPA Reglon 2 Moblle Analytlcal Laboratory Method " SW846 6020A

. Lab Code: R2-MAL Case No. : Jewetfl NRAS No. 'SDG No.:A-5-0

~ Lab Sa_mple ID E-1:3

'Matrix- (soil/water) 8011

Date Recelved 12/17/08 ‘

: % SOlldS 76.4 .

. Concentratlon Unlts (ug/L or mg/kg dry welght : mg/kgf o ;}
-‘CAS No. Analyte' S : Concentration C B Q:f M
7429-90-5 - | Aluminum : 5660.00 ‘MS-
7440-36-0 Antimony 439  MS-
| 7440-38-2 _ | Arsenic - 8.73 - MS
7440-39-3 . | Barium 1460.00 | MS*
7440-41-7 | Beryllium C0.44 - MS-
'7440-43-9 | Cadmium o "14.90 MS
7440-70-2 - | Calcium . . 31500.00 MS |
|7440-47-3 | Chromium . - 67.00 ‘MS*
7440-48-4 | Cobalt 10.40 | MS
7440-50-8 Copper. 1380.00 MS
1 7439-89-6 Iron 56300.00 | MS |
7439-92-1 | Lead _ 14500.00 MS
" 7439-95-4 Magnesium. " 7290.00 . MS.
7439-96-5 = | Manganese . " 602.00 o]0 MS
7439-97-6 | Mercury - - 0.66- J MSs
| 7440-02-0 . | Nickel = - 142.00 | ) MS -
7440-09-7 Potassium . 762.00 E MS
1 7782-49-2 | Selenium 0.75 ~J | . MS
| 7440-22-4 Silver - 7.24 J _MS .
7440-23-5 ‘Sodium - 553.00 J MS .
7440-28-0 Thallium 021} J ‘MS
 7440-62-2 .| Vanadium 21.60 | o MS
7440-66-6 zinc , 7660.00 'MS
' Color Before ‘Brown Clarity Before: N/A - 8011 Texture L
Color After *‘Yellow Clarlty After ' Clear o Artlfacts

"B - Detected value < the Contract Required Detectxon Limit (CRDL)
fu - Undetected vaIue < the Instrument Detection Limit (IDL)

J - Estimated concentratlon due to data validation- cntena

R- Rejected Value ' '




U.S. EPA

oo © ' 1Aa-IN ' EPA SAMPLE NO.-
o INORGANIC ANALYSIS DATA SHEET . R E-‘.2—l
Laijame U S EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A
-AL§b1Code R2 MAL Case-No. Jewettl NRAS NG.: - SDG No A A-5-0 O
 Matrix:’ (501l/water)‘Soilv Lab’ Sample ID: E-2-1 . . .
LLevel (low/med) Low - _ _ﬁDate.Recelved. 12/17/08
% Sollds:-__;§‘ ) |
Cdncentr?tibn_Unité.(pg/L or mg/kg dry weight): mg/kg . - . S
: CAS,No] .Analyte Concentration C__le | M
7429-90-5" Aluminum "~ 8780001 - . ] . MS .
7440-36-0 Antimony ‘ 055{ B.| J MS
7440-38-2 Arsenic - 750 | ‘MS
7440-39-3" Barium . - ~207. 00 MS
-7440-41-7 Beryllium. S 0.71 1. . MS.
7440-43-9 - | Cadmium ) 0.85. o J MS
7440-70-2 Calcium - - ~11100.00 |~ B . .MS
7440-47-3 -Chromium- " 32.00 J - . MS.
7440-48-4 Cobalt 737 J - MS
7440-50-8 Copper - - 81.10 o MS .-
7439-89-6 | Iron' 26400.00 J: MS
| 7439-92-1- Lead ~.1920.00 ” MS
-] 7439-95-4 | Magnesium = 3230.00 MS -
7439-96-5 Manganese 264.00 _ “MS
17439-97-6 Mercury - . 0.70° -J MS
. {.7440-02-0 | Nickel ~34.40 J MS
_[7440-09-7 | Potassium 1180.00 - | . MS -
[ 7782-49-2- Selénium - 045| B | 9 MS
7440-22-4 Silver - 064| B | T MS
7440-23-5 -Sodium - 239.00 | B J MS .
7440-28-0 - | Thallium - 024l B T MS
7440-62-2 Vanadium 31701 - MS -
7440-66-6 = | Zinc = ?. 299 00 MS .
'Color Before- Brown Clarity BefOre N/A - Soil Texture: -
Color After Yellow?’ Clarlty After Clear. Artlfactsr
B b'efe'c?e'd'v'aﬁu’e’<'t’hé 'C’oﬁt’réét "Réaaﬁéd’liétéc'tfoﬁ ’LTrr'uf ('C'R'D'L')' ;
U - Undetected value < the Instrument Detection Limit (lDL)
J- Estlmated concentra’non due to data valldatlon criteria. T
IR - Rejected Value o R




" U.S. EPA

1A-IN EPA SAMPLE NO.

INORGANIC ANALYSIS DATA - SHEET =55

- Lab’ Name 0. S EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A"
7Lab‘code R2 MAL Case No. Jewettl NRAS ‘No. SDG No. A 5-0".
xMatrix;‘(501l/water) soil" ' " Lab Sample ID: E-2- 2,<”
Level: . (l'ow/med) Low . - ' Date Recelved 12/17/08
: .% Sollds ___6 . L ' . . ‘. ' ' . \
'Concentratlon Units: (yg/L or mg/kg dry welght) mg/kgb
} CAS No Analyte » ‘Concentration_ c , Q. . M
7429 90-5 Aluminum 11700.00 | MS- .
7440-36-0 . | Antimony . 064 B | T MS ‘
'7440-38-2 Arsenic 10.30 MS
7440-39-3 Barium = 7 215.00 o MS-
-7440-41-7 | Beryllium 076 | - L M8
| 7440-43-9 Cadmium A 088 i) MS -
7440-70-2 . | Calcium’ ©.20600.00° . . MS
7440-47-3 Chromium 3520 J . MS
7440-48-4 | Cobalt 11.60 J o 'MS
7440-50-8 | Copper _ 63.70 | - ’ MS -
7439-89-6 Iron. 27600.00 | J . MS
7439-92-1 | Lead N 1730.00 "~ MS
"7439-95-4 | Magnesium - ' 5620.00 | . MS.
7439-96-5 " .| Manganese . " 1401.00 MS
7439-97-6 Mercury - - 0.87 J - - MS
7440-02-0 Nickel.- - 42.80 J "~ MS
1 7440-09-7 Potassium 1550.00 | - , MS
7782-49-2 Selenium . 017 B |.. 9. . MS-
7440-22-4 Silver: 073 B'| I - MS .-
7440-23-5 -Sodium- 24900 B | J° MS
7440-28-0" | Thallium. 017! B | J ..MS-
7440-62-2 | Vanadium - 36.70 ' MS
7440-66-6 - | Zinc : 338.00 . MS|
: E Color Before Brown .Clarity “Before: N/A -~ Soil Texture: .
Color After ‘ Yellow Cvlarit‘y” Aft:.er Clear Artlfacts:’v

8- Detected value < the Contract Required Detection Lxmlt (CRDL)
U - Undetected value < the Instrument Detection Limit (IDL) ‘
J- Estlmated concentration due to data_ validation criteria. - -

R - Rejected Value: o




s . - u.s. Epa
' ' 1A-IN

, ' EPA ‘SAMPLE NO.
INORGANIC ANALYSIS DATA. SHEET — i

N

E-2-3

Lab Name U.S. EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A

"Lab Code: R2-MAL

Case No.

Jewettl NRAS No.

SDG NO A 5 0.

) Matr1x~'(s01l/water) Soil® - : Lab~Sampie ID.-E—2—3-
Level: (low/med) Low :Date Received: 12/17/08
% Sol’ids> 85.5 ‘
+ Concentration Unice (ug/ﬁ'or mg/kg dry weight): mg/kg R
' CAS No. Analyte Concentration € Q@ M
7429-90-5 Aluminum - 75100 MS
.| 7440-36-0. Antimony 001 | U J . . MS
1 7440-38-2 Arsenic 747 | E - MS.
. ] 7440-39-3 Barium "~ 40.50 3 ‘MS
- | 7440-41-7 © | Beryllium 0.48 . ., MS ‘
| 7440-43-9 Cadmium 0021 B | .9 MS | .
_ '7440-70-2.. | Calcium 1650.00 'MS
- |[-7440-47-3 | Chromium . 28.50 | J MS
[ 7440-48-4 . | Cobalt T 631, J MS
7440-50-8 . | Copper 10.90 g MS
7439-89-6 ' | Iron , 29600:00 J - MS
7439-92-1" ‘| Lead . 2020 |- "~ MS
1 7439-95-4 Magnesium o - 1430.00 MS
7439-96-5 Manganese - o 209.00. MS
. | 7439-97-6 - | Mercury ' ‘ 0.10 J. S MS
|7440-02-0 Nickel ©16.96 J MS
| 7440-09-7 . | Potassium - 137000 . - -MS |
[ 7782-49-2° [ Selenium 003| U | J Ms
| 7440-22-4_ | Ssilver 0021 B | 9 MS
7440-23-5 | Sodium 106.00| B [ J MS.
7440-28-0 Thallium S 0.13| B | I MS
7440-62-2 Vanadium 26.50 ' ‘ MS
7440-66-6 Zinc - : 142.00-| MS
“Color Before Brownf Clarity Before N/A - 8011 Texture
- Color After Yellow - Clarlty After g Clear‘ A Artlfacts

B - Detected value < the Contract Requxred Detection L|m|t (CRDL)
[y - Undetected value < the Instrument Detection Limit (IDL) -
|J - Estimated concentratlon due to data valldatuon crlterla N
R- Rejected Value '




U.S. EPA

. MA-IN EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET 5 1

U S EPA Reglon 2 Moblle Analytlcal Laboratory Method: SW846 6020A . .

B- Detected value < the. Contract Reqwred Detection lelt (CRDL)
Y- Undaededvaue<thekmﬂumentDaedanﬂnnUDL)
J- Estlmated concentration due to data validation crlterla

R- Rejected Value "

'Lab'Name
i;Lab Code: R2-MAL ' Case No.: Jewettl NRAS No SDG No A 5 0
) Matriﬁ: (soil/water) Soil  ~ Lab Sample’ID{ O-l__
Level{ (low/med). Low' R ‘Date Received: 12/15/Q8'
% SOlldS '80.6
Concentratlon Unlts (ug/L or mg/kg dry welght mg/kg
.CAS No. Analyte .; Concentration” c- - Q oM
7429 90-5 | Aluminum 1150000 | |- MS
- |7440-36-0 .| Antimony - -093| B | J MS
‘| 7440-38-2  |Arsenic - . . 761 | ° ‘ - MS
'7440-39-3 | Barium , . '158.00 MS
7440-41-7" Beryllium - .- 0.97 s MS
| 7440-43-9° | Cadmium 124 | g - MS
- 7440-70-2 Calcium 25600.00 | o MS
7440-47-3 .Chromium 62801 f J ] - MS-
7440-48-4 | Cobalt. 18201 [ 9 | —wms™
7440-50-8 - | Copper’ 239.00 - 3 . MS
7439-89-6 | Iron T30600.00] | J | MS
7439-92-1 - | Lead 2760.00 ‘MS
7439-95-4 . Magnesium- © 14020.00 "MS
7439-96-5 Manganese 592.00 - MS
'7439-97-6 Mercury ~ 0.32: - J. MS -
7440-02-0 Nickel 7 7154.00 J - MS
7440-09-7 Potassium- 1850.00 | MS
| 7782-49-2 Selenium R 034 B | I - MS
| 7440-22-4 = [ Silver - ' 069 B I J "MS
7440-23-5 Sodium 542000 | d MS.
7440-28-0 | Thallium 0231 B4{ J MS
7440-62-2" Vanadium 43.10 - MS
7440-66-6. | zinc 919.00 MS
Color Befqre;'§rown_‘ Clarity Before: N/A - Soil’ Texture ) ]
'Coler'After“ _Yellow' >Clarity Aftef Clear‘v_' Artlfacts




'U.S. EPA

s 1a-Nn EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET - 6-2 i
Lab Name: U S. EPA Reglon 2 Moblle Analyt1ca1 Laboratory Method SW846 6020A '
‘Lab Code: R2 MAL, _ Case No.: Jewettl NRAS No. ' 'spG No :A-5-0 o
Métrix:\(501l/water) Soil ,Lab Sample ID: O-2
'Leveli (low/med) Low '_ Date'Received:‘l2/lS/08'
EER SOlldS géél' " -
,Canentratioﬁ-Unité7(ug/ﬁ or mg/kg.dry wéightY:-mg/kg
‘CAS No. BAnalyte ' Concentration‘.'-éi_ o ‘M
. [F7429-90-5 ‘Aluminum 3706.00 - MS
| 7440-36-0 - | Antimony - 0621 B J MS*
7440-38-2 Arsenic 249 MS
7440-39-3 | Barium 7030 | ‘MS
7440-41-7 | Beryllium 0221 B..} . MS
© | 7440-43-9 | Cadmium 0.29 J | MS
| 7440-70-2 Calcium - 14400.00 : MS
[7440-47-3 Chromium - 45.50 J ~MS
7440-48-4 | Cobalt - 5.90 J MS
| 7440-50-8 | Copper . 62.10 o MS
1'7439-89-6 | Iron | 13800.00 J - MS
[7439-92-1 Lead' . .383.00 “MS .
7439-95-4 Magnesium 7960.00 » -MS
7439-96-5 Manganese . 189.00 | - MS
|1 7439-97-6 - [ Mercury " 0.05 J MS
[ 7440-02-0 Nickel " 69.80 J MS
7440-09-7- Potassium - 861.00 : MS
1 7782-49-2 Selenium 0161 B | T MS
7440-22-4 Silver 158 B | J MS
7440-23-5 Sodium - 448.00| = | I - - MS
7440-28-0 Thallium _ 012 B J 'MS
.+ | 7440-62-2 Vanadium - 16.00 | 'MS
"1.7440-66-6 Zinc = _ 276:00 J,MS
~ Color Before: Brown Clarity Before: N/A - Soil Texture  ,'.
Yellow: - Clarity After: Clear Artifacts:

Color Aftérf
e: b‘efe‘cfe‘d'vél‘u‘:e‘ét‘hé 'CBFut'réc't h?aaaﬁéd'liétéétbﬁ Limit ('C'R'ISL‘)' B
u- Undetected value < the Instrument Detection Limit (IDL)
J - Estlmated concentratlon due to data valldatlon criteria.

rR- Rejected Value' .

P




_ Case#'Jewettl- s . Slte Jewett Lead ' _: o Matrix Soil:'_' @

SDGHAS0 Lab US. EPA R ion 2 Mobile eLab. . Water: 00
. Contractor Not Apphcable | ReviewerRobert Finke =~ o 3 R Other: OO o
"A.2.l Vahdatron Flags-- - 'The followmg ﬂags have been apphed in red by the: data vahdator

Which must be considered by the data user.

- i v. This ﬂag_lndlcates th‘at aresult is quahﬁed as estimlatedi

“UJ- - This flag indicates that the ahalyt'e was aralyzed but not detected
-~ - Andistobe con51dered as estrmated because 1t may be maccurate
or 1mprecrse ' ' - : :

L

_ R- - This flag 1ndlcates that the sample result is to be con31dered
' unusable due to si gnlﬁcant error and must not be used by the data »
© user. a ’
o FullV USablevData‘ = Results whlch carry a “J " or “UJ " are con51dered to be fully usable. -
Contractual Oualiﬁers = The legend of the contractual quahﬁers apphed by the laboratory

- On the Form I’s are found on page B-20. of SOW ILM04 0.

A 2 2 The data assessment 1s grven below and on the attached data sheets ‘

: Thrs SDG (A-5- O) consists of 20 so11 samples collected on December 15- 18 2008 from the
" Jewett Lead Superfund site on Staten Island, NY. The samples were prepared on January 5, 2009
.and analyzed on January 27, 2009 by the U.S. EPA Reglon 2 Mobile Analytical Laboratory for:
~ the 22 routine Target Analyte List (FAL) metals and mercury with full Contract Laboratory
" Program . (CLP) Quality Control ( QC). This analysis was conducted according to SOP MAL-
3.07A whlch is based upon U.S. EPA CLP SOW ILMO04.0, SW-846 Method 6010A, and the U.S.

- - 'EPA Region 2 DESA Laboratorv protocol. Upon completion of this ana1v31s and compiling the

results, a_formal validation was performed to assure the data contained in this analytical
. report are of appropriate quality. This being performed as part of the requirements of the

. Quality Assurance ( QA) program put forth for the U.S. EPA Region 2 Mobile Analytical

Laboratory to ensure its proper operation. This reviewand evaluation was carried out according - -
‘to the U.S. EPA Contract Laboratory Program National Functional Guidelines for Inorganic
Data Review and U.S. EPA Region 2 Data Validation SOP Evaluation of Metals Dataq for the .
Contract Laboratory Program (CLP) based on SOW. 3/90. Rev. XI. It applies to a systematic -
. approach for examining analytical results to identify and assess the indication of bias to render '
‘an overall determination of data usability. In doing so, the data user is assured as to how well a
. given set of analytical results will conform to the established environmental monitoring.
. performance criteria defined for theit project. In accordance, the following qualifications are _




applled to this data set_which must be con51dered when utllIZII’lQ these results to make sound
env1ronmental decisions. ' - : - -
L Laboratorv Control Sample . S
" The Laboratorv Control Sample (LCS) “found” value for cadmium and nickel were ,qreater than :
the upper acceptable range and have therefore been qualified estimated “J” in all samples
. contained in this SDG. The Laboratory Control Sample (LCS) “found” value for cobalt and
- chromium were lower than the lower acceptable range and have therefore been qualified
- estimated “J” in all samiples contained in this samples contained in'this SDG. /

: . . . i :
- . . B ’

2. Matrix Splke ' i
‘ The matrix spike TECOVErY. of antlmonv and snlver was between 10- 74% ‘Therefore, all

: antlmonv and s1lver data contamed in th1s SDG has been qualified estrmated “J o

3. Serlal Dllutlon . . A
- The serial dilution result was greater than 10 percent different than the non-d1luted sample for

: sodlum, chromium, iron, nickel, selenium, cadmium, antimony;, mercury and thallium. All -
results for these elements were greater than ten times the IDL and have therefore been quallﬁed

i

estlmated “J » in all samples contamed in thls SDG '
Percent SOlldS : : -
- ‘Sample C-3-2, Dossessed less than 50% sohds All elements in th1s sample has therefore been
. quahﬁed estimated “J” - , 7 o



U.S. EPA

., -~ " COVER PAGE
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_Lab Name U s. EPA Reglon 2 Moblle Analytlcal Laboratogy Method MODSW846 6020A

Lab Code: R2- MAL  Ccasé Noa:Jewettl NRAS No.:

'IN/A'_: -

SOW No. : R |
: EPA Sample No. -

SDG No.

" Lab Sahple ID

i
s I [
HOJ'_MOOOOOOOOIOOOOOOOO.OO
]
1

I
§
1
-k

(D’)- !

__( R -
- -5-0(S) 28
-5-0(L) -5-0(L)
-1~ /" I, B
) (D) ‘ -1-0(D) \ -
-1-0(8) -1-0(8)
-1-0(L). -1-0(L)

. 1
vHw_woo'o_oooo_ooooooooooo

oommmmmmhmn‘noooo»bb_hwmw'm
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1

oobmddt‘u«t’rjmmm,ouonw:v:ﬁommmm“

lbWLﬂWNNNHHHNNI—‘UJNmmU‘H»bNNI—‘
3

.A-S-O B

" FORM XV-IN

-3- =3- )
. ICP-AES ICP-MS
. Were . ICP ‘AES and ICP-MS 1nterelement (feS/No) No
correctlons applled° :
g Were ICP AES and ICP MS background correctlons (Yes/No)zn No
~applied? .
If\yes,'were raw data generated before -{Yes/No) No
_ appllcatlon of background correct10ns° ) ’ S -
Comments: . ‘ T - o , o .
' (D) = Laboratory Matrix.Duﬁlicate Sample; {8) = Laboratory Matrix Spike-
sample (L) = Serial Dilution Sample. , : : ' '
v r‘
. 1‘ ey ‘
N



-U.Ss. EPA

N ’
1A~IN - EPA SAMPLE NO.

) INORGANIC ANALYSIS DATA . SHEET S' ,B 0

Lab-'tName U S. EPA Reglon 2 Moblle Analytlcal Laboratorl Method SW846 6020A
"'Lab Code ‘R2-MAL Case No.: Jewettl NRAS No. SDG No. {E-1-0
Matrlx (s01l/water) 8011 h Lab Sample ID: B 1-0
: ‘Lé\?el (low/med) Low .. - - Date Received: 12/15/08
% SOlldS _7
. Concentration Units (ug/L or.,mg/k_g"drvae‘ight_) : mg Jkg
- CAS No. ,Ahalyte. * Concentration’ ‘c .0 M
7429-90-5 Aluminum - 702000 . | MS
7440-36-0 Antimony - |7/ - 097 B ... MS
| 7440-38-2 . | Arsenic 7251 " MS
{ 7440-39-3 * [ Barium. 17700 | J - MS.
| 7440-41-7 | Beryllium 052 B'| ’ MS
7440-43-9 | Cadmium 063 | J- - MS
7440-70-2 Calcium 29000.00 o MS™ .
7440-47-3 . | Chromium 19.00 'k MS |
. [7440-48-4 | Cobalt 760 J MS
3N 7440-50-8 | Copper - © 7530 MS
[ 7439-89-6 [ Iron 16500.00 | MS
7439-92-1 | Lead 13400.00 J - MSs
- 17439-95-4 Magnesium 8740.00 | o - MS
7439-96-5 - | Manganese' 538.00 | ' J MS .
7439-97-6 - | Mercury 027 - J ‘MS
7440-02-0. | Nickel - 37.00 | J 'MS
7440-09-7 Potassium” 951.00 | J MS - *
7782-49-2 Selenium,_ 0.03|'U J - _MS
' 7440-22-4 Silver 050 |- B J " MS
7440-23-5" | Sodium . 301.00] B J MS.
'] 7440-28-0" Thallium 0.15| B | MS
7440-62-2 Vanadium 25.80 - d - MS |
7440-66-6 Zinc - 166.00 ' "~ MS
Color Before: Brown ‘C'lar‘ity'Befor'e N/A - 8011 Texture
', Color After: -Yellow' : C'lari'ty‘ After: Clear Artlfacts:_

‘B Detected value < the Contract Requwed Detectlon lelt (CRDL)
'V - Undetected value < the Instrument Detection L|m|t (IDL) '
- Estlmated concentratlon due to data validation crltena -
IR - Rejected Value o ,'1 : ' '

A~ - . - N



" U.S. EPA
" - 1A-IN.
} INORGANIC ANALYSIS DATA SHEET

' EPA SAMPLE NO. -

A

_ o -B—2—0 —
Lab Name: U S. EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A
Lab Code: 'R2-MAL Case No.: Jewettl ,NRAS No ' SDG No :E-1-0-
‘Matrix{e(soil/water)'Soil A Lab Sample ID: B-2-0 -'.‘
Leyelir{low/med) Lo&:; Date.Recelved 12/15/08
% Solids: 90.3 | , . - ‘
'v:CohCentratien Unirs'(pg/L or mg/kg dry Weighﬁ); mg/kg N
" cas Ne;; Analyte "anceﬁtration ¢ o M’
1 7429-90-5 | Aluminum . 4960.00 - M8
7440-36-0 - | Antimony 023/ B | T - MS
| 7440-38-2 Arsenic. 2751 = J - MS
[ 7440-39-3 . [Barium 5240 [ I | \Ms
7440-41-7 - | Beryllium 0351 B |. MS
7440-43-9 | Cadmium 0171 J MS -
7440-70-2. - [ Calcium. 11500.00 |.. ’ ‘MS
7440-47-3 Chromium - "24.70 J MS
7440-48-4 - | Cobalt ° ~ 708 T MS:
| 7440-50-8 " Copper - 18.60 J Ms
7439-89-6 Iron 11600.00 ' - MS
1'7439-92-1 Lead - ~456.00° J MS
7439-95-4 Magnesium 5830.00 | ‘ . MS:
| 7439-96-5 Manganese 2243.00 1. dJ - MS
| 7439-97-6 - | Mercury - - 0.07 J. MS
7440-02-0 Nickel 92.70. T MS -
7440-09-7- ‘Potassium - -872.00 | J MS SR
[ 7782-49-2 | Selenium . 003l U | I MS™ | :
| 7440-22-4 - [ Silver “016| B[ 3. | ™S
| 7440-23-5 Sodium 55500 |9 | .. Ms.
7440-28-0 Thallium - - 010 B |. | . MmS
7440-62-2 | Vanadium. - 15.80° J ‘MS
7440-66-6 -~ | Zinc R 7060 | 0 | Ms
.Color Before: Brown - Clarity Before N/A - 8011 Texture ) ‘
Color'AfterN_ Yellow ) Clarlty After Clear"'f Artifacts:
‘ '§'Tﬁﬁ&ﬂﬁ\éﬁkifméZiﬁﬁé&?&ﬁﬁ&éfﬁéé&bﬁ1jﬁﬁ&ﬁﬂ55"‘- >
U - Undetected value < the Instrument Detection Limit (IDL) ‘

J- Estlmated concentratlon dueto data validation _crlterxa.
R - Rejected Value -~ -




S u.s. EPA
. .. 1A-IN

~

2

'EPA SAMPLE NO. -

INORGANIC ANALYSIS DATA - SHEET B'3 5

. Lab ‘Name: U.S. EPA Region 2 Mobile Analytical Laboratory Method: SW846 6020A

/
SDG'Nb

' Lab. Code: R2-MAL _ Case No.: Jewettl NRAS No.: {E-1-0
' Matrix: (soil/water) Soil - Lab Sample ID B-3-0-
Levelt:(low/med)'de . Date Recelyed 12/15/08
% Solids: 90.3 , _
' 5eCanentratibn Units;(ug/L»or mg/kgvdryAweight): mg/kg -
CAS No. Analyte Concentration C '~ Q M
7429-90-5 Aluminum - 4980.00 - MS
-7440-36-0 Antimony ' 0411 B | Y MS
7440-38-2 Arsenic . 3.47 g MS
7440-39-3 | Barium- 66.40 | -d |, MS
[ 7440-41-7 [ Beryllium 055| B '  MS-
|1 7440-43-9 -Cadmium - 0.24 i) MS
7440-70-2 Calcium 7320.00 o MS
| 7440-47-3 "Chromium . 18.60 J MS
.| 7440-48-4 Cobalt . 697 g MS
| 7440-50-8 . | Copper 27.30 J MS -
7439-89-6 | Iron 11900.00 ‘ - MS
7439-92-1" | Lead . - 31900 | ~J MS
.7439-95-4 | Magnesium 4204.00 - MS
7439-96-5 | Manganese 253.00- g - MS
| 7439-97-6 | Mercury 0.07 | RV R )
v |-7440-02-0 | Nickel 52501 - 9 ‘M8
.7440-09-7 - | Potassium 1005.00f .| J MS
.7782-4952 ‘Selenium o003l ud.d ‘MS
7440-22-4 | Silver 021 B | J MS
[ 7440-23-5 " | Sodium ~ - 40400 B | T - MS,
-7440-28-0 | Thallium - 011 { B | MS
{7440-62-2 . | Vanadium 19.30.] J MS
7440-66-6 Zinc ' S 1 102.00 MS -
Color Before _Brown - Clarity Before N/A - Soil’ Texture
4'Yellow Clarlty After Clear . Artlfacts

' v Color After

. B Detected value < the Contract Requured Detectlon Limit (CRDL)
U - Undetected value < the Instrument Detection Limit (IDL)

{|J - Estimated concentratlon due to data vahdatlon crltena

IR - Rejected Value ' '

\



. Concentration Units

U.S. EPA

1A-IN EPA SAMPLE NO

' INORGANIC ANALYSIS DATA SHEET o
i 10

"Lab Name: U S. EPA Reglon 2 Moblle Analytlcal Laboratory Method: SW846. 6020A

'Lab Code R2- MAL Case No.- Jewettl NRAS No SDG No E 1 O

(5011/water) 8011 : Lab Sample ID: B 4AO

Matrix:
v \

N Z
Level:,(low/med)_Low. N Date Received: 12/15/08

% Solids: 84.2

(ug/L of/mg/kg dry weight) ig/kg

‘ CAS No. Analyte Concentration - C Q. . M

7429~-90-5

Aluminum

13500.00

MS

7440-36-0

Antimony

0.36

MS

7440-38-2

Arsenic

3.97

MS

7440-39-3

Barium

70.40

MS

7440-41-7

Beryllium

0.60

MS

7440-43-9 .

Cadmium

0.27

MS

7440-70-2 -

Calcium

15200.00

MS

[7440-27-3"

Chromium

59.20

MS

'1.7440-48-4

Cobalt

23.30

o

MS

7440-50-8

Copper .

32.40.

g

MS

7439-89-6

Iron

1720000

MS

7439-92-1

Lead .

538.00

q

MS

7439-95-4

| Magnesium

13500.00

MS

7439-96-5

Manganese

:347.00

MS

7439-97-6

Mercury

0.08

MS

| 7440-02-0

Nickel '

317.00

MS

7440-095-7

Potassium

1550.00

MS

7782-49-2"

Selenium

0.11

MS

7440-22-4

| 8ilver

0.21

s=] (e

ol al ol algl ala

MS

-7440-23-5

Sodium:

3401.00

MS

7440-28-0

“Thallium

0.17

MS

"7440-62-2

Vanadium

24.10

J

MS

| 7440-66-6

Zinc

101.00

MS

Coloxr Before- Brown. Clarlty Before: N/A - 8011 Texture

Color After Yellow Clarlty After Clear Artlfacts

B Detected value < the Contract Requxred Detectlon L|m|t (CRDL)
- _ U- Undetected value < the Instrument Detectlon Limit (IDL)
|- Estimated concentratlon due to data valldatlon cnterla
"R~ Rejected Value




~, . . u.s.EPA S
S v 1B 1N g . EPA' SAMPLE NO.

Lab Name: U.S.

INORGANIC ANALYSIS DATA SHEET |

C-1-0

EPA Reglon 2 Moblle Analytlcal Laboratory Method ' SW846 6020A

"Lab Code: R2—MAL Case’ No,: Jewettl NRAS No. SDG No. :E- E-1-0
- , - _ : \
Matrix: (soil/water) Soil o  Lab Sample ID: c-1-0 1-0.
Level: (low/med) Low . ”:ﬂ , Date Recelved 12/15/08
SOlldS ._;;gA ‘
'Cenceneration‘Uhits-(yg/ﬁfor mg/kg dry weight); mg/kg L
. CAS No. Analytec Concentration c: Q- M
7429-90-5 Aluminum . 6200.00 - MS
7440-36-0 | Antimony . 150! B J - MS
17440-38-2 | Arsenic 6.83 | J MS
7440-39-3 Barium @ 171.00 - | I "MS-
7440-41-7 Beryllium 038! B MS
7440-43-9. | Cadmium 080l ° J . MS
‘1 7440-70-2> . | Calcium 28100.00 ' MS |
7440-47-3 | Chromium - 15.80 “d MS .
7440-48-4 Cobalt . 6.55. J’ MS
7440-50-8 Copper . ~'148.00 J - MS
7439-89-6 .| Iron 14000.00 - MS
.| 7439-92-1 Lead: ' 11500.00 o J MS
| 7439-95-4 Magnesium ~7060.00- ~ MS
7439-96-5" ' | Mahganese. 435.00 J . MS
17439-97-6 - | Mercury 0.22 IS NS ‘MS
[7440-02-0 | Nickel 32.00. .J | - MS
7440-09-7 ' Potassium 864.00° J "MS
7782-49-2 Selenium - o002l ul g - MS
| 7440-22-4 . | Silver . 055{ B [ I MS
7440-23-5. Sodium 387.00! B J . MS
7440-28-0 ° | Thallium 0151 B | MS
7440-62-2 Vanadium 21.20 | J MS
7440-66-6 zZinc . | 282.00 |- - - . MS
; Color'Before:'Brown Clarlty Before- N/A - Soil Texture: -
-Colof-After-. Yellow Clarlty After: Cleer ‘ #}tifacts:'» .

B Detected value < the Contract Reqwred Detectlon lelt (CRDL)
Y - Undetected value < the Instrument Detection Limit (IDL)
: J- Estlmated concentratlon due to data valldatlon criteria.
. R - Rejected Value




U.S. EPA o o
1A-IN = .
INORGANIC ANALYSIS DATA SHEET

. EPA SAMPLE NO. -

"LabeNamé:

<20

U.S. EPA Region'2 Mobile Analytical Laboratory -Method: SW846_6020A.

- Lab.Code: R2-MAL .Case No:: Jewettl NRAS No. spe No.:E-1-0 .
“Matrix;\(soil/water) Soil Lab Sample ID £-2-0.
- Level:.(ldw/med) Low - Date.Reeelved: 12/15/08>'
% Sollds ’__;g
' Concentratlon Units (ug/L or. mg/kg dry welght) mg/kgf'

' CAS No.. Analyte . Concentration c o M
'7429-90-5 | Aluminum 4280.00'] . MS
7440-36-0 |Antimony 005/ B J’ MS:
7440-38-2 ' | Arsenic - 1.95 J MS
'7440-39-3 Barium- 45.90 | J - MS
7440-41-7 - | Beryllium 0371 B MS
7440-43-9 | Cadmium 0151 J | MS
7440-70-2 Calcium 3850.00- | o MS
7440-47-3; Chromium 1560 | -J MS |
7440-48-4 | Cobalt . 7.32 J MS .. .

| 7440-50-8" Copper 15.80 IS MS
| 7439-89-6" Iron 9960.00| . [ MS
[ 7439-92-1 Lead. |, _ 227.00 | T MS
| 7439-95-4 Magnesium '3500.00 o ‘MS
.| 7439-96-5 .| Manganese 268.00 J . MS .
|1 7439-97-6 | Mercury: _ 0.05 | J ‘MS
7440-02-0 Nickel - - 71.60 J MS
7440-09-7 | Potassium 822.00 J MS -
7782-49-2 Selenium 003 Ul T MS
| 7440-22-4 Silver - 0.13| B J MS
[ 7440-23-5 | Sodium 35200 B | O MS.
7440-28-0 - Thallium 010! B MS.
7440-62-2 ' Vanadium - 1390 | J - MS
+7440-66-6 Zinc '58.10 . Ms
' Color Before:. Brown C Clarity Before:'N/A - Soil Texture:
Color After: . Yellow Clarlty After Clear : Artlfacts

B- Detected value < the Contract ReqUIred Detectlon lelt (CRDL)
U- . Undetected value < the lnstrument Detectlon lelt (IDL) :

J- Eﬁmwwdcmmaﬂmmmduemdamvmmmmncmam

R - Rejected Value o '




~e .‘j' . U.S. EPA - _ _
' o 1A-IN " EPA SAMPLE ‘NO.

L

INORGANIC ANALYSIS DATA SHEET T35

' Lab Name: U.S. EPA Region 2 MobilevAnaIYticai-Laboratory Method: SW846 6020A

" Lab code:

. Matrix:

Level:

. % Solids: 84.9 -

‘R2-MAL Case No.:

(soil/water) Soil -

(low/med) Low -

Jewettl -

NRAS No.

Lab Sample ID C-3-0 3 0

»SDG Nd;:Eeléo

K

_ Date Recelved 12/15/08

':.;Concentration Dnits (ug/ﬂ ortmg/kg'dry Weight):_mg/kg -

_ CAS No. Analyte _ Concentration = .C Q0 M
7429-90-5 . Aluminum ".4770.00 | MS
7440-36-0 Antimony C020 B0 |+ MS:
7440-38-2 | Arsenic 270 . MS

v | 7440-39-3 . | Barium- " 84.50 J ‘MS
- 7440-41-7 - | Beryllium - 034 |'B: MS
7440-43-9 Cadmium 1834 | d MS
. |.7440-70-2 Calcium,. - 6940.00 | . . MS
| 7440-47-3 .| Chromium 23201 J. MS
7440-48-4 Cobalt 8381 | J - MS
7440-50-8-° | Copper 2260 |- ' - MS
7439-89-6 Iron- 12100.00 , ‘MS
7439-92-1 -Lead 471.00 J MS -
7439-95-4 Magnesium.. -77240.00 L MS
7439-96-5 | Manganese 228.00 - Jd MS
7439-97-6 ‘Mercury - 0.12 A MS
. [7440-02-0 [ Nickel 9980 g MS
| 7440-09-7 Potassium 1160001 . | T MS
7782-49-2 Selenium : 0.03] U | I MS
7440-22-4 | Silver 017| B | 3 | MS
7440-23-5 [ Sodium . - 50400 | 9T MS
7440-28-0- ‘Thallium 010 B . MS
7440-62-2 Vanadium . 16.45- E -MS
| 7440-66-6 Zinc - : - 94.00 J | MS
3Color Before Brown Clarity Before N/A - 8011 Texture :
. Yelldw . Clarlty After Clear Artlfacts

Color After

B - Detected value < the Contract Requured Detect|on L|m|t (CRDL)

u- Undetected value < the Instrument Detection Limit (IDL)
J- EammmdcmmaﬁmmmduemdmavmmmmncMam o _l': {'-,;
R- Rejected Value ' ' -




' . INORGANIC ANALYSIS DATA SHEET

u.s.

EPA

1A-1IN .

EPA SAMPLE NO.

D-1-0 .

Lab Name: U.S. EPA Region 2 Mobile Analytical Laboratory Method: SW846 6020A

Lab Code: R2-MAL case No. : Jewettl NRAS ‘No. SDG No. E-lao‘*_'r
. vMatrix:»' .(‘soil/water)_' Soil - = = Lab Sample ID D-1-0
' 'Level: (low/med) ‘de~ . Date Recelved 12/15/08
% solids: 85.3 | | '
i ~Concentrati6r_1 Units '(uQ/L cfar'.m'g‘/kg dry weigflt)':, mg/kg i T
_ . CAS No. Analyte Coneentrefiqn c Q. M
7429-90-5 [ Aluminum - 6320.00| - _ MS -
7440-36-0 | Antimony 147 B J ‘MS
7440-38-2 | Arsenic . . 6.88| J MS
7440-39-3 | Barium 205.00 - J MS
7440=41-7 Beryllium- 037! B} - |.. Ms .
~|.7440-43-9 Cadmium _ 106 .| J "MS
| 7440-70-2 Calcium °34000.00 | - . ‘MS.
7440-47-3 - [ Chromium 17.50 | J . MS
7440-48-4 | Cobalt  6.88 J MS
7440-50-8 ‘Copper. - 123.00 J. ‘MS
7439-89-6 . Iron 15400.00 o ‘MS
| 7439-92-1 | Ledd - 6580.00. J "Ms
1. 7439-95-4 | Magnesium . 10700.00 _ _ - MS
7439-96-5 Manganese 376.00 J - MS
7439-97-6 ' | Mercury 0.35 - J: .MS
7440-02-0 - | Nickel 33.50 | J MS
7440-09-7 Potassium . 798.00 . . Jd MS
7782-49-2 Selenium - 003Ul I MS.
7440-22-4. . |-Silver . 048 B | J MS
7440-23-5 | Sodium -369.00| B J - MS
"7440-28-0 Thallium 0.14 | B ' MS
7440-62-2 Vanadium, . 24.10 a MS
7440-66-6 Zinc _ 38000 ‘ MS
Color Before Brown- . . Clarity Before N/A - 5011 Text:ure .
Color After Yellew Clarlty After Clear Artlfacts:‘

B Detected value < the Contract Requ:red Detection Limit (CRDL)
1U- Undetected value < the Instrument Detection Limit (IDL) .

J - Estimated concentratlon due to data vahdaﬂon criteria:
R- Rejected Value : '




U.S. EPA
1A-IN
INORGANIC ANALYSIS DATA SHEET

Lab Name:

Lab Code: R2 MAL Case No Jewettl NRAS No

Matrix: (501l/water) 5011

Level 1ow/med Low

% Solids: 89.4

~

Concentration Units (ug/L or mg/kg dry weight): mg/kg -

U. S EPA Reglon 2 Moblle Analytlcal Laboratory Method

EPA SAMPLE NO.

D-2-0

' SW846 6020A

SDG NO..E-l-O

Lab Sample ID D-2-0 2- [

Date Recelved. 12/15/08 .

CAS No Analyte Concentration cC

7429-90-5

Aluminum

5740.00

MS

7440-36-0

Antimony

041

B

MS

7440-38-2

Arsenic

3.66

MS

7440-39-3

Barium

115.00

" MS

7440-41-7

Beryllium

0.38

MS

7440-43-9

Cadmium

0.44

NS

7440-70-2

Calcium

12300.00

MS

7440-47-3

Chromium

19.60

MS-

7440-48-4

Cobalt

8.31

NS

7440-50-8

Copper

43.28

o

"MS-

7439-89-6

Iron

14500.00

- MS

7439-92-1

Lead

1210.00

€

NS

7439-95-4

Magnesium

3870.00

MS

7439-96-5

Manganese

255.00

MS

7439-97-6

Mercury

0.28

MS

7440-02-0

Nickel

56.60

-MS

7440-09-7

Potassium

894.00

ES

7782-49-2

Selenium

0.03

- MS -

7440-22-4

Silver

0.27

Ms

7440~23-5

Sodium

351.00

o af af o of o &

MS

7440-28-0

Thallium

0.12

joe) lorlev) ja

. MS

7440-62-2

Vanadium

17.00

J

.MS

7440-66-6

Zinc

385.00

-MS

Color Before

Color. After

Brown

Yellow

Clarlty

o~ Clarlty After

Before

Clear

N/A - 8011 Texture:

Artlfacts

B Detected value < the Contract Reqmred Detectlon lelt (CRDL)
U Undetected value <the Instrument ‘Detection Limit (IDL)

J - Estimated concentratlon due to data valldatnon cntena
R- Rejected Value




U.S. EPA
1A-IN,
INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO

 Matrix:
ot

Lab Name:

. Lab Code

Level:

% Solids: 93.2

. Concentration Units-(yg/L or mg/kg dry weight)

R2- MAL .

Case No

-(501l/water)u801l

(loW/med) Low

l

Jewettl

NRAS No.

Lab Sample ID: E 1 0

SDG ‘No.

E-1- 0

U S EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A

Date Recelved: 12/15/08

g/kg :

E E-1-0-

CAS NO

Analyte

Concentration

7429 90-5

Aluminum

3930.00

MS

7440-36-0 -

Antimony

0.17

MS

| 7440-38-2

Arsenic

230

MS:

7440-39-3 .

| Barium

49.70

MS

[ 7420-41-7

Beryllium

0.30

MS

7440-43-9

Cadmium

0.24

MS

7440-70-2

Calcium

3720.00

MS

7440-47-3

Chromlum

28.70

MS

7440-48-4

Cobalt

6.05

MS

7440-50-8

Coppexr

23.00

MS

7439-89-6

Iron

9510.00

MS

74395~-92-1

Lead

415.00

&

MS

[7239-95-4

Magnesium

2840.00

MS

7439-96-5

Manganese

203.00.

MS

7439-97-6

Mercury

0.21

MS

7440-02-0

Nickel

102.00

MS

[ 7440-09-7

Potassium

614.00

MS

7782-49-2

Selenium

0.15

MS

7440-22-4

1Silver

0.20

MS

17440-23-5

Sodium

382.00

(] M) ] e ] ] B

MS

7440-28-0

Thallium

0.37

i[e=AlvsSloeh et

MS

| 7440-62-2

Vanadium

12.90

MS

7440-66-6

Zinc

74.40

J

MS

Color Before:

Color'Affer-

Brown

Yellow

Clarity Before:

Clarlty After

Clear

N/A - 8011 Texture

Artlfacts

u- Undetected value < the Instrument Detection Limit (IDL)
J - Estimated concentratlon due to data validation crltena
R - Rejected Value

¢

B- Detected value < the Contract Requnred Detectlon Limit (CRDL)




' 'Lab Name:

U.s.

T

. EPA

1A-IN = . -
“INORGANIC ANALYSIS DATA SHEET

Lab Code:
-Matrlx

Level

SOlldS 77.8.'A5

R2 MAL'

Case NO

(soil/Water) Soil

(low/med) LOW' o

Jewettl

NRAS ‘No.

VL

.SDG No. JE-1- o

EPA SAMPLE NO.

E-2-0

U.Ss. EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A

, Lab Sample ID E-2-0-

.

Date Recelved 12/15/08

vmg/kgs\--

'_Concentratlon Units (ug/L‘or mg/kg dr?'weight):
, . 'CAS‘No._.Ahalyte AConeentration c 90 M
. 7429-90-5 Aluminum 6940.00 | MS
"\ | 7440-36-0 Antimony . - 312 | B MS
~ | 7440-38-2 Arsenic . 799 | - . MS.
7440-39-3 Barium 13300 | g - MS_
7440-41-7 ‘Beryllium " 047| B . MS
|.7a40-43-9 Cadmium 091 J “MS
‘| 7440-70-2 . | Calcium - 31200.00 | "MS
7440-47-3 - Chromium - 2030 - J MS.
7440-48-4 .- | Cobalt | . B 843 J " MS
7440-50-8 - . | Copper A 76.301. MS |
7439-89-6 Iron 17100.00 | - MS .
7439-92-1 Lead . 2710.00 S d MS
l 7439-95-4 Magnesium - '8900.00; ' ’ MS -
1 7439-96-5 Manganese '380.00 - J MS
7439-97-6 Mercury - 0.31 .d - MS
| 7440-02-0 + | Nickel. 52.20 J - 'MS
7440-09-7 = | Potassium 1140.00 - J “MS
7782-49-2 | Selenium 003U I MS
1 7440-22-4 - . | Silver 047 B | 9 MS
| 744Q-23-5 Sodium* 36000 B | J MS
| 7440-28-0 | Thallium 015! B - MS
7440-62-2 ' [ Vanadium 2350 - ..°'MS
7440-66-6 . Zinc- _ - 293.00 S d . MS
Color Before: Brown Clarity Before N/A - 8011 Texture '
Color After Yellow Clarlty After Clear Artlfacts

8- Detected value <the Contract Requnred Détection Limit (CRDL)

U - Undefected value < the Instrument Detection Limit (IDL) .

J - Estimated concentratuon due to data valldatlon crltena

R- Rejected Value

~




INORGANIC ANALYSIS DATA SHEET

) e

| U.S. EPA

1A-IN.

EPA SAMPLE NO.

G 2- O

Lab Name U 8. -EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A -

e Detected value < the Contract Requnred Detectlon lelt (CRDL)
uU- Undetected value <'the Instrument Detectlon Limit (IDL) '
- Estlmated concentratlon due to data validation crltena ' '

' ’_Lab Code: -R2-MAL." Case No. Jewettl NRAS No. SDG No: :E—l-O_
Matrlx: (501l/water)fSoil Lab Sample ID: G 20 .
' ALevel’ (low/med) Low . ADate Recelved:‘I2/15/08
SOlldS §g;§,‘ | '
-Concentrat;on Units ‘(ug/L or mg/kgidry~weight): mg/kg o )

.CAS No. Analyte. Concentration C. = Q - M
7429-90-5. | Aluminum _ 6610.00 | R MS
7440-36-0 - | Antimony - 047! B | . .MS
7440-38-2 = | Arsenic 481 ,' MS
7440-39-3° | Barium. 132.00( | J MS
'7440-41-7 Beryllium. 042 B |. . - MS
7440-43-9 ' | Cadmium ¢ 0611 - J. MS

1"7440-70-2 ~ | Calcium 12200.00 : ’ T MS
7440-47-3 Chromium - - 4620 E MS -
| 7440-48-2 | Cobalt 3.34. J |- MS.
7440-50-8 Copper- - 46.70 | wMs
' 7439-89-6 Iron . " 14800.00 o MS
7439-92-1 Lead 1450.00 T MS -
7439-95-4 Magnesium 4304.00 o MS
7439-96-5 | Manganese - 309.00 | : SJ MS
7439-97-6 - Mercury 0.31 J "MS -
7440-02-0 ‘Nickel - - .86.60 - J MS
| 7440-09-7" Potassium 951.00 J-] . Ms
- |'7782-49-2 | Selenium 0.031 U J’ MS »
|'7440-22-4 | Silver 028t B[ I . MS
[7440-23-5 " | Sodium 44600 B | 9 MS
7440-28-0- | Thallium S 0141 B MS -
7440-62-2 | Vanadium - 20.30 | -MS .
7440-66-6 Zinc L 200.00 . J - . MS
Color Before Brown . ‘-Clarity Before SN/A - 5011 Texture . )
" Color After _ Yellow Clarlty After ' Clear‘ ' Artlfacts '

R- Rejected Value



. U.S. EPA :%' S R
1A-IN - I -EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET G > 2

’Labeame. U.S. EPA Reglon 2 Moblle Analytlcal Laboratory Method .SW846 6020A '

"SDGNO Elo

Lab Code: R2- MAL Case No.: Jewettl NR.AS No .

-Amatrix;‘%sorl/water)_8011 B _Lab Samplé ip: G-2-3

Level; (low/med) Low ' Date Received: 12/18/08

RN

% Solids: 51.0

Coﬁcehtratibniﬁnits (ug/L or mg/kg dry Weiéht)é hg/kg; R

' CAS No Analyte;. lcdncentration el '-fM
7429 90-5 - ['Aluminum '2850.00 | . - MS
7440-36-0 Antimony 1170 -B MS
7440-38-2 | Arsenic © 449 - MS. .
7440-39-3 . | Barium '1520.00 J MS.
7440-41-7 | Beryllium 027 B |- MS ..
7440-43-9 Cadmium 3.86 J-. -MS
7440-70-2. Calcium 20050.00 : MS
7440-47-3 Chromium . 26.20 - Jd ‘MS.
7440-48-4 | Cobalt "~ 6.96 T MS
7440-50-8 Copper 154.00 | MS
7439-89-6 Iron 9570.00 MS
7439-92-1 |-Lead: 240000.00 J MS-
7439-95-4 Magnesium, ©13500.00. - © MS
7439-96-5 Manganese ', 3080.00 ) 'MS
7439-97-6 Mercury .1.16 J MS
7440-02-0 - - | Nickel -196.00 | J MS
| 7440-09-7 - | Potassium . 56800 | I . MS
7782-49-2 Selenium ° S 062 B | I MS .
7440-22-4 Silver 783 J MS
| 7440-23-5 | Sodium . 1160.00 | S Je MS
| 7440-28-0 .| Thallium ‘0611 B - . MS
177440-62-2 Vanadium 6.85 i ~ MS
7440-66-6 Zinc "244.00 J . MS

Color Before: Brown :'Clarity Before N/A = 8011 Texture:

CQlor'After~ erllow'. Clarity After: Clear'" Artlfacts:

e B - Detected value < the Contract Requtred Detectlon lelt (CRDL) A
u- Undetected value ; <'the Instrument Detection Limit (IDL) . o
il - Estlmated concentratlon due to data vahdatlon cntena o ‘

_\J

R - Rejected Value




s lA IN~ o N EPA" SAMPLE NO.- .
INORGANIC ANALYSIS DATA SHEET : —

R ‘ ‘ _ . - |G-3-3.

{

«

Lab’Name U s, EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A

" ‘Lab Code: R2- MAL

Case ‘No. Jewettl NRAS No. SDG No :E- -1- 0_
,Matrix- (s01l/water) Soil S ’ f Lab Sample ID "G-3-3 3- 3 \

‘Level: (low/med) Low L o Date Rece;ved: 12/18/08 .

% SOlldS -gé;l, | '

'Concentratibn:Uniﬁe»(ugAL or mg/kg dry_weight)}'mg/kgj' -

‘ 'CAS No. Aﬁalyteb;' Concentration _ .C- L0 ‘ M
7429-90-5 | Aluminum’ U 6304.00 B MS
7440-36-0 | Antimony - 0.03| B MS
.1 7440-38-2 | Arsenic 5571 1. MS |
7440-39-3 .- | Barium . _ 2350 | T CMS .
7440-41-7 . | Beryllium . - 040! B | . . MST -
7440-43-9 Cadmium W~ . 0a3| | g MS
7440-70-2 Calcium 1120.00 R MS
T7440-47-3 Chromium - 41.50 J . - MS
7440-48-4 Cobalt 6.28 T MS |
.. | 7440-50-8 ‘Copper - - 25.70 T MS.

- ~]7439-89-6 Iron "15100.00 -. MS
7439-92-1 Lead - 68.90 J MS
7439-95-4  [Magnesium 2610.00 ' - MS
7439-96-5 | Manganese . 165.00 ST  MS
7439-97-6 | Mercury 0.08 J MS
7440-02-0 . | Nickel 4930 . | 9 MS .
7440-09-7 - | Potassium 816.00 J MS . ,
7782-49-2 | Selenium 003l U | I MS -
7440-22-4 - | Silver 007l B T MS |
7440-23-5 Sodium 222001 B | J - ‘MS /¢

[7240-28-0.. |[Thallium "0.16 | B Ms
7440-62-2 | Vanadium. "17.00 MS. -
7440-66-6 - | zinc 1 57.70° J | Ms

Color Before: Brown Clarity Before: N/A - 8011 Texture . R
,Yeliow . 'Ciarity After: Clear § Artlfacts

gColor After:
8- béfécfe'd'v"aiué?tﬁé 'Cbﬁt"réc'thé&ﬂn?éd’ﬁétéétbﬁ "L?nﬁi ('C'liD'L’)' B
u- Undetected value < the lnstrument Detection Limit (IDL)
J - Estimated concentration due to data valldatlon criteria. -

R- ReJected VaIue




'U.S. EPA

1A-IN  EPA SAMPLE' NO.

'INORGANIC ANALYSIS DATA SHEET

' Lab Code: R2-MAL

Case Not

Jewettl NRAS NO

G-5-1

" Lab Name U’S EPA Region 2 Moblle Analytlcal Laboratory Method SW846 6020A

SDG NO :E-1-0 .

Matfin'(soil/water) Soil. Lab Sample ID: G 5 l .
gLével (low/med) Low :’ _ _Date Recelved 12/18/08.
SOlldS _;_Z
_Concentratlon Units (ﬂé/L-dr mg/kg'dfyLWéight); mg/kg'.'._ "
"'CAS No. BAnalyte » aConcentration, - C Q Mo
7429-90-5 Aluminum - 6830.00° MS
7440-36-0 . |Antimony 510! B - MS
7440-38-2 . | Arsenic 7.71 : ‘ . MS.
7440-39-3 Barium 1 417.00 | g MS-
7440-41-7 Beryllium 0561 B | . - MS
| 7440-43-9 Cadmium 198 | I - MS.
7440-70-2- Calcium 62700.00 : MS
7440-47-3 Chromium 36.40. J MS
7440-48-4 | Cobalt 951 | J MS
7440-50-8 | Copper 330.00 MS
7439-89-6 Iron 16100.00 MS
7439-92-1 - | Lead . 31400.00 |- - J- MS
| 7439-95-4 | Magnesium ° 10100.00 MS'
" [7439-96-5 | Manganese 830.00 | BE] MS
7439-497-6 - | Mercury. L 0.66 - d. MS
7440-02-0 Nickel - ©119.00 | J MS
| 7440-09-7 Potassium 1160001 - | 9 . ~MS
7782-49-2 | Selenium 0771 U | J MS
7440-22-4 | Silver T 096| B | J ~ MS
7440-23-5 Sodium 628.00 b J .‘MS.
7440-28-0 - | Thallium 045 B ' MS -
|.7440-62-2 Vanadium ° - 23.70 - - Ms
7440-66-6 | 2Zinc "673.00 | T NS

Color Before: Brown

. Clarity Before: N/A - Soil Texture:

“'Color"After- Yellow Clarity Aftér-’ - ' Artifacts;at

B - Detected value < the. Contract Requtred Detectlon lelt (CRDL)
U- Undetected value < the Instrument Detection Limit (IDL)
_||J - Estimated concentration due to data valldatlon criteria.
IR - Rejected Value




P AN

‘U.Ss. EPA

' EPA SAMPLE NO.

: .. 1A-IN :
y INORGANIC ANALYSIS DATA SHEET _ o T
: Le.b Name U S - EPA: Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A
-Lab*cbde ‘R2- MAL Case No.: Jewettl NRAS No " SDG’ No E-l-o-,"
. Matrix: .(so_ll/water) goil - Lab- Sample ID 0-3
-Leve'l': (low/med) Low Date Recelved 12/18/08
% ‘Solids: 19“1 ’ | '
Concentratlon Units (/,Lg/L or mg/kg dry welght) mg‘/kg_ -
: CAS No. - An}aly_tej _ Qoncentration SR Q M
- g7429 90-5 [ Aluminum 4270.00 | MS
7440-36-0 | Antimony .. 060]| B MS .
7440-38-2- Arsenic 2181 |- MS
7440-39-3 Barium "79.70 J - MS -
7440-41-7 | Beryllium. - 034 B MS.
[ 7440-43-9 | cadmium 035]'B | T MS
| 7440-70-2 Calcium- 20700.00 ' MS
- | 74240-47-3 Chromium’ 51.60 J MS -
7440-48-4" Cobalt 5.33 J MS
7440-50-8 | Copper 71.10 . MS
7439-89-6 ° | Iron 16100.00 “MS
[ 7439-92-1 Lead 578.00 | J MS
| 7439-95-4 Magnesium 9702.00 . MS -
i'7439-96-5 Manganese " 243.00 J - ‘MS
.7439-97-6 Mercury - 011 Sd MS
7440-02-0 Nickel . 49:20 J 'MS
7440-09-7 Potassium 922.00 J- "MS
7782~-49-2 Selenium 003| U J ~ MS
$7440-22-4 | Silver 0171 B | T - MS
7440-23-5, | Sodium 715001 | J - MS
7440-28-0" Thallium 0171 B \MS -
7440-62-2 Vanadium 15.30 . MS-
7440-66-6 |Zinc o 256.00 J 'MS
. Color Before: Brown. Clarity Before: M Texture o
‘ Color ‘After: » "Yellew R ’Clarity After.:v ‘Clear | Artlfacts. '

B'- Detected value < the Contract Requured Detectlon L|m|t (CRDL)
U Undetected value < the Instrument Detection L|m|t (IDL)

J - Estimated concentration.due to data validation criteria. |

R - Rejected Value ' S R




U"s
- 1A-IN

" EPA

INORGANIC ANALYSIS DATA SHEET -

SDG No.

EPA SAMPLE NO.

o—4'

r .

:B-1- Q

U S. EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A

;Lab”Neme

_Lab Code..RZ-MAL . CaseANo Jewettl NRAS No
,'Metrig-‘(eoii/ﬁater) Soiif o o Lab Sample ID: 0-4 -
vALevei- (low/med) Low - | : Date. Recelved 12/18/08
s Sollds f_;g: | |

: Concentratlon Unlts (ug/L or mg/kg dry welght) 1mg/kg

cas No. . ‘Analyte . cOncentrationg e M
- | 7429-90-5 [ Aluminum 6180.0 | - MS
| 7440-36-0" Antimony 1.62 1 B MS
7440-38+-2 . | Arsenic 4141 MS
7440-39-3 | Barium. 1 156.00 1 J . MS -
| 7440-41-7 . | Beryllium. 0351 B -.MS
1 7440-43-9 | Cadmium , | 0.70 J MS
| 7440-70-2 - | Calcium . 23500.00 R
1 7440-47-3 Chromium . 47.20 J’ MS
7440-48-4 Cobalt 849 T MS
7440-50-8 Copper. 206.00 - Ms
1" 7439-89-6 - Iron - 26200.00 . Ms
-+ 17439-92-1 | Lead 682.00 J | . Ms
| 7439-95-4 | Magnesium "10700.00 MS
7439-96-5 | Manganese “ 365.00 J "'MS
7439-97-6 ' | Mercury - 0.18 J . MS
-7440-02-0 Nickel' 55307 J - - MS
7440-09-7 | Potassium 1150.00 - d MS
7782-49-2. . | Selenium 003 | U J . MS -
7440-22-4 . | Silver "036| B | T . MS
7440-23-5 | Sodium - 865.00| - | I MS
7440-28-0 [ Thallium ‘0.16| B ‘MS
7440-62-2 Vanadium - 27401 | . T .. MS
7440-66-6 Zinc ‘ ~933.00 J ‘MS
'Color Before' Brown Clerity Before: N/A - 8011 Texture: ,
Color After ;Yeilow Clarlty After Clear Artlfacts

-3 Detected value <'the Contract Requnred Detectlon L|m|t (CRDL)

u- Undetected value < the Instrument Detection Limit (IDL)

J- Estlmated concentration due to data’ vahdatlon cntena K

IR~ Rejected Value

bl




] c'ase#Jewetu ' SiteJewettlead . Matrix Soil: - 17

“ \

- SDG# E-1-0 - 0 | '_‘LabU S. EPA Reglon 2 Moblle Lab | o __,Watelf:__QQ '

\ Contractor Not Apphcable' _Rev1ewer Robert kae . : o o | L : Other' 00

A 2 1 Valldatlon Flags- The followmg flags have been applled in red by the data Valldator
W h1ch must be con31dered by the data user. o

J- - Tl’llS flag ‘1nd1cates that a -result is quahﬁed 'asestimated

uI- This ﬂag 1nd1cates that the analyte was- analyzed but not detected
.. - Andistobe con51dered as estlmated because it may be inaccurate
.. or 1mprec1se S ~

~

R*-. | This ﬂag indicates that the sample result is to be, con31dered

) “unusable due to 51gn1ﬁcant error and must not be used by the data o
user. »
; Fully Usable Data- . " Results which carry a “J” or “UJ” are considered'to be fully.usable. '
Contractual Qualifiers - . The legend of the cbntraCtual qualifiers applied by the laboratory

. On the Form I’ are found on page B- 20 of SOW ILMO04. 0

A2 2 The data assessment is g1ven below and on the attached data sheets

This SDG (E 1-0) consists of 17 s01l samples collected on December 15, 2008 from the _
Jewett Lead Superfund site on Staten Island, NY. The samples were prepared on January 7, 2009
. and analyzed on January 28. 2009 by the U.S. EPA Region 2 Mob11e Analytical Laboratory for

" the 22 routlne Target Analyte List (TAL) metals and mercury with full Contract Laboratory
Program __ (CLP) Quality Control (QC). This analysis was conducted according to SOP MAL- .
3.07A which is based upon U.S. EPA CLP SOW ILM04.0, SW-846 Method 6010A., and the U. S.
EPA Region 2 DESA Laboratory protocol. Upon completion of this analysis and compiling the
" results, a. ‘formal validation was performed to assuré the data contained in this analytical

| . Ieport are of appropriate ‘quality. This being performed as part of the requirements of the _
‘Quality Assurance (QA) program put forth for the U.S. EPA Region 2 Mobile Analytical

'Laboratory to ensure its proper operation. This review and evaluation was carried out-according -
. tothe US. EPA Contract Laboratory Program National Functional Guidelines for Inorganic
" Data Review and U.S. EPA Region 2 Data-Validation SOP Evaluation of Metals Data for the
- Contract Laboratory Program (CLP) based on SOW. 3/90, Rev. XI._It applies to a systematic_
- approach for examining analytical results to identify and assess the indication of bias to render -
- an overall determination of data usability. In doing so. the data user is assured as to how wella .
given set of analytica] results will conform to the established environmental monitoring '
- performance criteria defined for their project. In accordance. the following qualifications are




o apphed to thxs data set whrch must be consrdered when utrlrzmg these results o make sound
environmental de01srons - :

.. 1. Calibration-.

_ The results of an Continuing Cahbratlon Verlﬁcatron { CCV) determmatlon yielded .
recoveries which were not within the specified control limits of 90-110%R. This requires that
: the associated results be qualified as estimated “J” in the affected env1ronmental samples
resultmg in the following required action(s.) ' o ‘

Element(s) B %R QualificatiOn | Sample(s) Qualifi‘ed"

.| Manganese (CCV-1) | . 1125| ~  °  J|EB-1-0,G-5-1,G-3-3 - . - .
| Nickel (CCV-2) = . 8741 . fﬂJ'ClOC20C3OD10D2OB10 EERE
I . |'B2-0,B-3:0,B-4-0 B I
| Copper (CCV-2) | -89.0| BN | Cl()C2()C3()Dl()D2()B10'e
N - T B-2-0, B-3-0, B-4-0 3
| Arsenic (CCV-2) - | =~ 827 = = = J 'C10C2OC30D10D20B10"'
A | B-2-0, B-3-0, B-4-0 ‘
| Silver(CCV-2) . . |- 774| o . IC10C20C3OD10D20810
4 {B-2-0,B-3-0,B-4-0. -
| Antimony (CCV=2) | = 876 RS | C10C2OC3OI)10D20B109
b e | B-2-0, B-3-0, B-4-0- v ,
,Manganese (CCv-3) | -.112.6' S J | B-1-0, B-2-0, B-3-0, B-4-0 . .

Y Laboratorv Control Sample L

The Laboratory Control Sample (LCS) “found” value for cobalt chromlum, and vanadlum
- were less than the lower acceptable range and have therefore been quahﬁed estlmated “J " in all
. samples contamed in this SDG ' ; : :

: '3 Laboratorv Dupllcate ‘Analysis - - o .
~ The Relative Percent Difference (RPD) between the sample: and lab-duplicate sample forthe
. _element selenium was greater than 100%. Therefore selemum in samnle E-1-0 has been '
’ quahﬁed estrmated “J 7 : : ot :

o 4. Matrlx Splke -
" The matrix spike recovery of barlum, cobalt was between 10- 74% Therefore barium and .

* cobalt have been qualified estimated “J” in all samples .c'ontamed in this SDG: .

.5 Serlal Dllutlon : - : . .
_The ‘serial dilution result was greater. than 10 percent different than the non- dlluted sample for

" sodium, potassium, chromium, manganese, nickel, selenium, silver, cadmlum, mercuryand

 Jead. All results for these elements were oreater than ten times the IDL and have therefore been o

K quahﬁed estimated “J” in all samples contained i in this SDG
N -




U.s. EPA .

' COVER PAGE

© ‘Lab Namer U S EPA Reglon 2 Moblle Analyt1ca1 Laboratqu Methed MODSWB46 6020A L

..Lab;CQdek R2-MAL [,Case No.:Jewettl “NRAS No': v SDG No.:A-1-1 '
- USOW' No.: N/A . . : A N
S o "EPAfsample'No.3 o . Lab Sample iD.
A-1-1 A-1-1 f o
A-1- 1(D) A-1-1(D)
A-1-1(8) 1-1-1(8).
A-1- l(L) A-1-1(L)
A-1-2 A-1-2 .
A-1-3 A-1-3
A-2-1 A-2-1
A-2-2 A-2-2
 A-2-3 A-2-3 ,
As3-1 A-3-1 o
A-3-2 . A-3-2 -
A-3-3 A-3-3 AR
A-4-1 A-4-1 B
A-4-2 A-4-2 v
s A-4-3 A-4-3 '
¢ A-5-1 A-5-1
A-5-2 A-5-2
A-5-3 . A-5-3
B-1-1 .3y B-1-1 -
B-1-2 o B-1-2v
B-1-3 . B-1-3 . ‘
“B-2-1 B=2-1
“B-2-2 “B-2-2 :
ICP-AES .ICP-MS -
Were ICP-RES and ICP MS 1nterelement . . ' (Yes/No) . __: - - ‘No-
correctlons applled7 > [ ‘ R o = T
AWere ICP AES and ICP MS. background correctlons . (Yes/No). - No
- applied? . J . L I S
“If yes; were raw data generated before-- ' (Yes/No) .~  No
x"‘appllcatlon of background correctlons°‘;¢.' o ' T
- Comments: ‘ : e T R e

(D) = laboratory matrlx dupllcate sample,-(S) = laboratory matrix spike .
- sample (L) = Serlal Dllutlon sample o L : B

4

... FORMIAN




1U.S8. EPA
1A-IN

INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

A 1 1.

“Lab Name: U.S. EPA Region 2 Mbbile Analytical,Laborato;Y Methqd:’SW846.6620A

, B Detected value < the Contract Requnred Detectlon Limit (CRDL)
- AU - Undetected value < the Instrument Detection Limit (IDL) '

J - Estlmated concentratlon due to data valldatlon cnterla

",\'

IR- Rejected Value

' Lab. Code: R2-MAL  Cage No.: Jewettl . NRAS No.: DG No.:eilri
A Matrix:_(soil/Wate:)fSoil B ! Lab sample ID: A-1- 1'"
ffLevel{ (ioW[med) Low _ ' Date Recelved 12/18/08
“y solids: 79.9 ‘ _ B
. Concentration Units (MQ/LAor mg/kg -dry Weight): mg/kg 2l
_ CAS No. Analyte - .Concentfétion ¢ Q. M
| 7429-90-5 Aluminum 9290.00 - “MS.
7440-36-0 ‘Ant imony 192 B [T MS
7440-38-2 Arsenic 73540 . 1 MS-
| 7440-39-3 | Barium " 0285.0071 . . MS- .
7440-41-7 Beryllium . - 042 B | T - MS
7440-43-9 Cadmium - o 1.08| . . - MS .
7440-70-2 Calcium- 522000 | . ‘MS.
7440-47-3 | Chromium - 28.40 1T ~MS
7440-48-4  |'Cobalt | 7551 MS
7440-50-8 .Copper . 70.80 | "MS
7439-89-6 | Iron 14500.00 ~ MS
7439-92-1 . |Lead 47700.00 MS
7439-95-4 Magnesium - 18100.00 MS
7439-96-5" Manganese' - 899.001 - MS
1 7439-97-6 -Mercury 052 |- J MS
{7440-02-0 . |Nickel | 5800l | MS
7440-09-7 | Potassium - 1005.00 .- | - 'MS
7782-49-2  |.Selenium.. - 136 B | T ‘MS
| 7420-22-4 Silver “968| B[R MS
[77420-23-5 Sodium _ 516001 - |- | - MS -
.| 7440-28-0 Thallium 040| B |JT - MS-
1 7440-62-2 | Vanadium 24.10 o MS.
7440-66-6 _ | Zinc - , 183.00 MS
_:Color Before: Brown A Clarity'Before N/A - 5011 Texture
Color After i Yellow (A‘ ‘ Clarlty After Clear

Artlfacts:>



U.s. EPA - _' S

1A-IN ' EPA SAMPLE NO.-

INORGANIC ANALYSIS DATA SHEET - e l 2

'Lab Name U S EPA Reglon 2 Mobile - Analytlcal Laboratory Method SW846 6020A'

'Lab Code R2-MAL Case,No,‘ Jewettl NRAS No ‘SDG NO A l l .

) : o
Lab Sample ID A- 1 2 -

o Matrlx::(501l/water) soil .
B N . A .'I-:.' ] N - .‘
. Level: /(low/med) Low - r—i S Date Received: 12/18/08

% Solids: 81.2

mg/Kg

VconoentrationaUnits'tyg/L or mg/kg dry weight):.

" cas No. Analyte‘ ‘ ' Concentration '-Ct o) - M .
7429-90-5 { Aluminum 1B ' 8560.00 MS
7440-36-0. Antimony - 166 B . MS
7440-38-2 Arsenic ” 15.00 | . 'MS -
. 7440-39-3 Barium -- -260.00 | - MS .
7440-41-7 Beryllium . 041 B MS ~
7440-43-9° Cadmium S - 0978 - MS

-] 7440-70-2 Calcium . °32500.00 | ‘MS
7440-47-3 Chromium . 33.00 MS
.7440-48-4 Cobalt. 9.08 S MS

| 7440-50-8 Copper . 91.60 | . MS -
7439-89-6 . | Iron 17500.00 - MS
-7439-92-1 . -| Lead - 17600.00 . MS
7439-95-4 7. | Magnesium 11400:00 M8

17439-96-5 Manganese. 841.00 'MS
7439-97-6 . ‘Mercury .0.34- MS -

| 7440-02-0 Nickel - 7880 | MS .
'7440-09-7. | Potassium 973.00 | -  MS
7782-49-2 . | Seleriium ~ 085 B - MS
7440-22-4 Silver. | - 056| B MS
7440-23-5 ~Sodium. 311001 B MS -

| 7440-28-0 | Thallium - 027 | B MS
7440-62-2 | Vanadium’ 926.20 MS -
7440-66-6 Zinc ‘ '179.00 MS.

'Coior,Before: Brown : Clarity Before: N/A - Soil Texture:
Color After  Yellow ) Clarlty After . Clear - Artlfacts : R

B- Detected value < the Contract Reqmred Detectlon L|m|t (CRDL)
U - Undetected value < the Iristrument Detection. Limit (IDL) '
B J - Estimated concentratlon due to data validation cntena
- R- ReJected Value ' ' A




T u.s. EPA . -

C1A-IN EPA SAMPLE NO. |

INORGANIC ANALYSIS DATA SHEET — s

U.S. EPA Reglon 2. Moblle Analyt1ca1 Laboratory Method SW846 6020A

Lab Name:

B- Detected value < the Contract Reqwred Detection Limit (CRDL)

{[U - Undetected value < the Instrument Detection Limit (IDL)- -
J - Estlmated ‘concentration due to data valldatlon crltena

R- Rejected Value

‘Artifagts:

Lab Code.bRZ—MAL .Case No.i Jewettl NRAS No.. SDG No zA-1- l'
"'Matrix;”(eoil/weter) Soil . -7 S Lab sample ID: A-1-3.
"_'Level- (low/med) Low N Date Recelved l2/18/08_
SOlldS ___§ .
Concentratlon Unlts (ug/L or mg/kg dry welght) mg/kg ' L,;'
cas No Analyte‘f‘. Concentrationﬂ c Q- M
7429-90-5 Aluminum. ' 11100.00 i MS
-7440-36-0 ‘Antimony o o001l U Ld - MS
|.7440-38-2 | Arsenic 937 . - MS
.7440-39-3 Barium . 36.50 ‘ MS
1 7440-41-7 Beryllium: 0.69'} J MS -
'7440-43-9 Cadmium . 0.03 | ‘ - MS
7440-70-2 ‘Calcium. - 2620.00 MS -
7440-47-3 - | Chromium - -.26.00 J - . MS
| 7440-48-4 Cobalt 5.18 - M8
17440-50-8 | Copper . 13.10 “MS.
[7439-89-6 | Iron 24900.00 MS -
7439-92-1 Lead , 4290 | MS
7439-95-4 Magnesium 2110.00 - MS
7439-96-5 .Manganese ~187.00 MS
7439-97-6 ‘Mercury 0.08 J - MS
7440-02-0 Nickel - 12.90 J - MS
7440-09-7 "Potassium 1760.00.1 o - MS
7782-49-2 Selenium 017 B |J “MS.
7440-22-4 Silver 002| B |J MS
7440-23-5 Sodium . 208.00] B | - MS”
| 7440-28-0 - | Thallium 017 B [T -MS
. 7440-62-2 Vanadium "40.90 MS
7440-66-6 | Zinc 45.70 | NS~
Colorx Before:fBrbwn'_' : 5_ Clarity Before: N/A -vSoil-Texture: '
" Color.After:. Yellow i Clarity Affef- Clear




-U.5. EPA-
1A-IN

: "EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET - o

L _ L [EET

' -Lab Name U S. EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A

Lab Code R2 MAL : Case No : Jewettl NRAS No. SDG No.:A-1- 1 .
-Matrlx' (501l/water) Soil - Lab Sample iD:fA—Zsi"r '
"Level:: (1ow/med) Low : " Date Reeeived}-l2/ls/08 '
“"% SOlldS 'gg;g B
¥ Concentratlon Unlts (ug/L or mg/kg dry welght mg/kg N
CAS-No. Analyte Concentration ' c 'TQ': .M
7429-950-5 - Alumlnum 6250.00 \MS
| 7440-36-0 . ‘| Antimony 268 B | J - MS
7440-38-2 | Arsenic 5671 . MS
7440-39-3 Barium 540.00f - | . MS
7440-41-7. ‘Beryllium - 0281 B |J MS
7440-43-9 Cadmium 1.50 - MS
7440-70-2 Calcium . 62500.00 - MS
7440-47-3- . | Chromium. 12.50 J - MS
| 7440-48-4 - ‘Cobalt. 5.55 .- MS
7440-50-8 Copper 92.40 .-MS .
7439-89-6 | Iron 11700.00 MS
| 7439-92-1 Lead ‘ 55500.00 ~MS
| 7439-95-4 Magnesium 15020.00 MS
S | 7439-96-5 Manganese -1030.00 MS
7439-97-6 - | Mercury . 0.34" J. MS
7440-02-0 Nickel - 34:50 | J MS
7440-09-7 | Potassium 678.00 - MS
7782-49-2" Selenium 1241 B | J MS-.
7440-22-4 ‘Silver’ " 1.04 J - MS
7440-23-5 | Sodium 138400 B | - MS
7440-28-0 Thallium . 024 B |J MS-
.7440-62-2 Vanadium 17601 - | MS
7440-66-6 . | Zinc. 140.00 MS
Color Befbre: Brown 'Clarity Before: N/A - 8011 Texture -
o Color After '>Yellow Clarlty After Clear Artlfacts

__....__—___-_-_______..,___..__--__.._..-..__..__-_—__..

'U Undetected value < the Instrument Detectlon lelt (IDL)
- Estlmated concentratlon due to data vahdatlon cntena
'R RejectedVaIue ‘ el SR




U.S. EPA

. . EPA’ SAMPLE NO.

B Detected value < the Contract Reqwred Detectlon lelt (CRDL)

U - Undetected value <the Instrument Detection Limit (IDL)
J- Estlmated concentratlon due to data valldatlon crltena

R- Rejected Value

. 1A-IN '
INORGANIC ANALYSIS DATA SHEET (e
LabuName U.s. EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 60202
'~Lab Code: R2 MAL ' Case_No Jewettl NRAS No. . '8DG No A 1- l
- ‘Matrix: (soll/water) Soil _‘, v . Lab Sample ID A-2-2
”Leﬁei:.(low/mea)“Low o .‘-Dato Recelved: 12/18/98
:.%'Soiids:A4I.4_;‘ IA 20 .
© . Concentration Urits (ug/L:oI mg/kg.dry weight):‘mg/kg.v o
o CAS No. 'Analyte - : Concehtfation_ o0 M
| 7429-90-5 Aluminum 3410.00 J MS
1 7440-36-0 Antimony 551 B 1J. MS
-1 7440-38-2 Arsenic - . 3.87 g ‘MS.
[7440-39-3 [ Barium - 117000 . 1d - ‘MS.
1 7440-41-7 - |Beryllium 004 B | T MS
1 7440-43-9 Cadmium - 4.61 1a "MS .
'7440-70-2 . [ Calcium 226000.00 1J - - MS:
| 7440-47-3 | Chromium 17.30 1J . MS
7440-48-4 Cobalt . . 435 |3 MS
7440-50-8 | Copper: 135.00 d MS -
7439-89-6 Iron 7210.00 J MS
| 7439-92-1 | Lead - “+ 130.000 J - MS -
7439-95-4 Magnesium - 4940.00 J "MS
7439-96-5 | Manganese 16250.00° J. MS
7439-97-6 | Mercury .. RN J MS
7440-02-0 Nickel . . 35.30 J . MS
- [ 7440-09-7" Potassium 48200 - | J MS
| 7782-49-2 | Selenium 1551 B [T MS -
7440-22-4 . | Silver -~ 3.02 J . Ms .
7440-23-5 Sodium 591.00 | J © MS.
"7440-28-0 | Thallium 037| B |J MS
| 7440-62-2" | vanadium - 4.93 J. "MS
[ 7440-66-6 | Zinc 247.00 J . . MS
4’Color Before: Brown Clarity Before:.N/A'¥'Soil.Tekture; 1”'
.Color After ) Yellow Clarlty After Clear - _'AItifaofs:.




L . U.S. EPA-
T ' 1A-IN
* INORGANIC ANALYSIS DATA SHEET

_EPA SAMPLE' NO.

. Lab’ Name U S EPA Reglon 2 Moblle Analytlcal

A-2-3

Laboratory Method: SW846 6020A

Lab Code R2- MAL Case No : Jewettl NRAS No.“: | SDG No.:A-1-1
Matr;x (501l/water) 8011 . ' ,Lab'Saﬁple'ID: A-2-3
"Leveli (lew/med) Low . :DateaReceiQed:;lz/lB/OB "
% Solids; 42.2
'_Concentratioh'Units‘(ug/ﬁ.or_mg/kg dry weighﬁ); mg/kg -
. CAS No. . Analyte Concentration C = Q- o :
. 7429-90-5 [ Aluminum- ' --4190.00 1J MS -
7440-36-0 Antimomny: 7 68 T " MS_
[72440-38-2° | Arsenic 581 J T MS
| 7440-39-3 Barium .- '1220.00 | : J . MS
| 7440-41-7 .| Beryllium 0111 B [T MS
7440-43-9 - | Cadmium 4.77 | g MS
7440-70-2 | Calcium . 213000.00 J - - MS
7440-47-3 . | Chromium ° 13.50 J - MS
7440-48-4 | Cobalt . 5.12 o MS
7440-50-8 ‘Copper . -87.00 | J /. MS
7439-89-6. .| Iron 7760.00° J MS
7439-92-1- Lead. 98700.00° | g MS
| 7439-95-4. Magnesium. 3830.00 -J . MS .
1 7439-96-5 Manganese ! 3980.00 - J -MS
| 7439-97-6 . | Mercury 1.67 -J MS
[ 7440-02-0.- [Nickel - - 42.40 g MS
| 7440-09-7 - Potassium .681.00 ta MS
7782-49-2 | Selenium _ 1141 B |9 "MS
| 7440-22-4 | Silver 22t 1T ‘MS
7440-23-5 Sodium - 717.00 g MS
7440-28-0 ‘Thallium == 0491 B | T MS
. | 7440-62-2 Vanadium "8:58 J - MS
[ 7440-66+6 Zinc 307.00 | J ~ MS
. Color. Before:. Brown \ . Clarity Before: N/A - Soil,Textﬁre;' L
. Color After: Yellow _i Clarity After-"Clear' Artifacts:-. B

B Detected value < the Contract Required | Detectlon Limit (CRDL)
{u - Undetected value < the Instrument Detectlon Limit (IDL)

J- Estlmated concentratlon due to data vahdatlon criteria.

R - Rejected Value '




'U.S. EPA

B - Detected value < the Contract Reqwred Detectlon lel'[ (CRDL)
U- UndaededvaMe<thekmnumentDaedmnLuthDU
J - Estimated concentration due to data validation criteria. e

. |R - Rejected Value

‘ _ 1A-IN EPA SAMPLE NO. '
o - INORGANIC ANALYSIS -DATA SHEET T
o , -

" Lab Neme::ﬁ.s EPA Reglon 2 Mobile Analytlcal Laboratory Method 'SW846 6020A
Léb.code: R2-MAL - Case No. Jewettl NRAS No ' SDG No-. tA-1-1.
‘Matrix: kseil[weter)'sbil ’,”i'v'. ‘Lab Sample ID A- 3-1
Level: (low/med).de», o ' Date Recelved 12/18/08

'_% SOlldS 90.0 | _ _

'Concentratlon Unlts (yg/L or mg/kg dry welght)-\mg/kg' )
‘ CAS No. Analyte Concentration C Q M
7429-90-5 . | Aluminum 12900.00 N MS
-7440-36-0 | Antimony © .. 024 B|J ‘MS
| 7440-38-2° | Arsénic - 6.35 - " MS
.| 7440-39-3., " | Barium 86.40 | . - MS
" | 7440-41-7 | Beryllium 037 1B | T MS -
7440-43-9 ' | Cadmium 0171 | . MS
7440-70-2 " Calcium . 1600.00 | , MS.
| 7440-47-3 | Chromium 5260 J " MS
7440-48-4 Cobalt - 10.90 ‘ MS
' 7440-50-8 Copper _ 41.90 - MS
7439-89-6 Iron T 21400.00. 1 'MS
7439-92-1 Lead ' . 80.10 ~ MS
7439-95-4 Magnesium . 2890.00 | ‘MS
7439-96-5 ' | Manganese 437.00 _ . MS
7439-97-6 . | Mercury " 009 J- - Ms
7440~-02-0 Nickel - . . 68.30 -1 g - MS .
7440-09-7 Potassium - . 1080.00 | - \MS
|1 7782-49-2 | Selenium. = 059 B |J MS
[7440-22-4" [ silver . 0280 B {J . MS
| 7440-23-5 = | Sodium - 232001 B S MS
7440-28-0 . | Thallium . 019 B | T MS .
7440-62-2.. |[Vanadium . 30.90. MS
7440-66-6 Zinc 59.40 . .MS.
Coler ﬁefore}vaewn_: .Clerify Eefore:'N/A - éeilvTexturei .
ICeIOr Aftefl Yéllow Clarify‘After-- dieer\ . Artifacts: .



‘e

INORGANIC ANALYSIS ‘DATA SHEET o

U.s.

EPA

‘1A-IN

/.

EPA SAMPLE NO.

- [A32

:.Lab Name: U. S EPA Reglon 2 Mobile Analytlcal Laboratory Method: SW846 6020A )

.

B - Detected value <:the Contract Reqmred Detectlon Limit (CRDL)

U - Undetected Avalue < the Instrument Detectlon Limit (IDL)
J -'Estimated. Conée,ntration due to data-validation criteria. * -

R - Rejected Value

Sl

Lab Code R2 MAL : Case.No.; Jewettl NRAS No. : SDG No'. A 1:- 1
Matrlx- (5011/water) Soil Lab Sample ID A-3-2
.Level (low/med) Low: . V'_Date Recelved 12/18/08
5 SOlldS __;g ( _'
'fConcentpatlon Unlts (ug/L or mg/kg dry welght mg/kg ,i‘
_ CAS No. Analyte iConcentration, C . Q 'LM'
_ 7429 90-5 = | Aluminum 7404.00 | MS-
. /| 7440-36-0 - | Antimony 017| B |.J MS- (
| 7440-38-2 | Arsenic 549 | . ‘MS ,
| 7440-39=-3+ Barium 31.20 MS
7440-41-7 Beryllium 035| B |J MS
7440-43-9 | Cadmium 0.18 MS
| 7440-70-2 Calcium - " 3340.00 " MS
{ 7440-47-3 - | Chromium - 44.60 | J MS -
7440-48-4 Cobalt’ 6.84" MS
7440-50-8 '~ | Copper - 18.70 MS
‘7439-89-6 | Iron 13900.00 MS.
7439-92-1 |Lead .- '541.00 MS
7439-95-4° | Magnesium 2440:00 | - MS
' 7439-96-5 Manganese 166.00| - MS
| 7439-97-6 Mercury. . 0.06 J. ..MS'.
7440-02-0 . |Nickel " 4450 Ta MS
“7440-09-7 . | Potassium "762.00° , ‘MS. -)_
7782-49-2 | Selenium =~ 023| B | J MS
17440-22-4 | Silver 0.02| B |J MS
|1 7440-23-5, Sodium 11100 | B MS
7440-28-0 Thallium T 0101 B |7 “MS
"7440-62-2 Vanadium 18701 : MS
7440-66-6 Zinc 68.20 MS
Color Beﬁoré;-Brown_ Clafity Beforé~ N/A - Soil Texture: R
f¢olbf After : Yellow L Clarlty After Clear  Artifacts:



U.S. ‘EPA
" 1A-IN . s
(- INORGANIC ANALYSIS DATA SHEET

\

Lab Name : U S. EPA Reglon 2 Moblle Analytlcal

Lab Code: R2-MAL Case No Jewettl NRAS No

Matrix: (soil/water) Soil Lab

Level: (low/med Low
% Sollds 6.4

'S

Concentratlon Unlts (ug/L or mg/kg dry welght) .mg/kg .

. EPA SAMPLE NO.

A—3-3'

Laboratory Method SWa46 602OA

SDG NO A 1- l

Sample” ID: A- 3-3

Date Received 12/18/08m

CAS No Analyte Concentratlon c

7429-90-5 Aluminum 7430.00

MS.

7440-36-0 | Antimony 001 U

'MS

7440-38-2 Arsenic

4.74

— MS

7440-39-3 Barium

22.30

MS

7440-41-7 Beryllium

030 B

MS

*-1.7440-43-9 Cadmium

0.10

MS"

7440-70-2 Calcium

1018.00

MS

7440-47-3 Chromium 41.80

MS

7440-48-4 Cobalt 5.68

MS

7440-50-8 Copper 33.90

MS

7439-89-6

Iron 13300.00

MS

7439-92-1 - | Lead 56.50

MS

7439-95-4 Magnesium

2370.00

MS

7439-96-5 Manganese

127.00

MS

7439-97-6 Mercury

0.04

MS -

7440-02-0 Nickel

28.10 | -

NS

7440-09-7 Potassium 669.00

" MS

7782-49-2 Selenium:

0.09

M5

7440-22-4 Silver

0.01

MS

7440-23-5 Sodium

83.90

MS

7440-28-0 Thallium

oediveRlvs]lve

0.07

MS

7440-62-2 Vanadium

15.60

‘MS .

7440-66-6 Zinc

58.50

T MS

Color Before Brown Clarlty Before N/A - 8011 Texture _J"
N = A
Color After: Yellow Clarlty After Clear Art:.facts A
B- D’et'eét"ea value '<'tﬁé E:BﬁtFa'cf Ré&ﬁxr’e&'ﬁe’céc’tuaﬁ l’.fm'ut'('CR’D'LS """
U- Undetected value < the Instrument Detectxon Limit (IDL)
J - Estimated concentratlon due 1o data valldatlon crlterla
R Rejected Value




INORGANIC ANALYSIS DATA SHEET -

U.S. EPA

1A-IN

i

EPA SAMPLE- NO

A-4-1

f’Lab'Name: U.S. EPA Region 2'Mobile AnalytiCal Laboratory Method: SW846 6020A

 Lab Code: R2-MAL -

T Matrix:
'Level-

Sollds -81.2"

(éoil/water)

o . . RV _
'_COneentration Units (#g/L or mg/kg dry weight)

Case No

Soil -

(low/med) Low -

Jewettl NRAS No

SDG No

Lab Sample ID A-q- 1

A 1-1

Date Recelved. 12/18/08

{

mg/kg -

' CAS No.

:Analyte

Concentration

c

7429-90-5

Aluminum

7630.00

MS

7440-36-0

-Antimony

3.42

B

MS

7440-38-2

| Arsenic’

6.57

MS

[7440-39-3

{ Barium

311.00

MS

7440-41-7

‘Beryllium

0.39

MS:

-7440-43-9

"Cadmium

1.59

MS

7440-70-2

Calcium

65100.00

MS

7440-47-~3

Chromium

53.20

MS

7440-48-4

-Cobalt

5.15

MS

7440-50-8

Coppex

84.00

MS

7439-89-6

Iron

13200.00

MS

7439-92-1

Lead

26200.00

MS

7439-95-4 .

‘Magnesium

9920.00

MS

7439-96-5 -

Manganese

746.00

7439-97-6

Mercury

0.43

MS

7440-02-0

‘[ Nickel

v 29.20

7440-09-7

Potassium

901.00

MS -

7782-49-2

Selenium

0.63

MS

[ 7440-22-2

Silver

0.56

MS

7440-23-5

-Sodium

397.00

MS

.7440-28-0

Thallium

0.12

joelfoe] fock los

MS

7440-62-2

Vanadium

19.50

MS

7440-66-6

Zinc

305.00

MS

Coldr3BefOre:

,.Colbr.After-

Brown

‘Yellow

Clarlty Before

N/A - soil Texture

________________________________________

Clarlty After

Clear

U Undetected value < the Instrument Detection L|m|t (IDL)

R- ReJected Value

L J Estlmated concentration due to data vallda’non cntena

Artlfacts




" U.s. EPA

L1A-IN EPA SAMPLE NO.

LN INORGANIC ANALYSIS DATA SHEET ( = i

" Lab Name:
" Lab Code.,
" Matrix:

.Level

% Sollds V72q4

R2—MAL ' Case No.

(sdil/water).

Soil

low/med Low.

' Jewettl " NRAS No:

) SDG No.

' Lab Sample ID A-4- 2

© Date Recexved: 12/18/08v

EPA Reglon 2 Moblle Analytlcal Laboratory Method - SW846 6020A

;A-1-1 l

TN

‘mg/kg

. fCanentration Units (ug/L- or mg/kg dry weight) :

'CAS No. - Analyte * Concentration c 0 M
7429-90-5" Aluminum - - 5870.00.] - MS
7440-36-0 Antimony 3791 B | J - MS
7440-38-2" Arsenic . 14.90 o . MSs

[7440-39-3" | Barium- 667.00 | - MS
7440-41-7 - | Beryllium 0171 B [T MS
7440-43-9 Cadmium 2.45 : ‘MS
7440-70-2. | Calcium. 91300.00 | - S MS .
7440-47-3 Chromium 1940 - |3 MS
7440-48-4 . | Cobalt - 476 - MS
7440-50-8 - | Copper. - 102.00 MS

[7439-89-6 Iron 9920.00 "MS-

| 7439-92-1 Lead _ ~62700.00 ~Ms
7439-95-4 Magnesium - -~ .5740.00 MS

1 7439-96-5" Manganese "1300.00 s MS

| 7439-97-6 [ Mercury ‘ 0.53 J MS
7440-02-0 [ Nickel 3200 13 "MS -
7440-09-7 Potassium T 763.001 "MS

| 7782-49-2 - | Selenium 0.67| B {J. MS
7440-22-4 .| Silver 131 B |9 T MS
7440-23-5" | Sodium - 477.00 B |- - MS
7440-28-0 | Thallium 016 B | T "MS
7440-62-2 Vanadium 1220 MS
7440-66-6 Zinc 275.00 “MS -

Coior_Before:'Erowﬁ - Claritvaefore: N/A Z'SoilﬂTexture:
'Coldr Afterei Yellow . Clarlty After Clear - Artifacts; ol

B Detected value < the Contract Reqwred Detectlon Limit (CRDL)
U - Undetected value < the Instrument Detectlon Limit (IDL) ~ -
J - Estimated concentration due to data valldatlon criteria, . - | -
R- Rejected Value - o '

ot




o ‘U.S. EPA - o :
' . ' ©1A-IN- : -+ EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET A 4

-~Lab‘Name u. S EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A :

Lab Code: R2 MAL ' Case No Jewettl NRAS .No. . SDG No. A A-1-1.

Lab Sample ID: A 4-3

"'Matrix; (s01l/water) Soil _~h
. PRV N . N i ) . ‘ F— \
. Level: (low/med) Low

,.Date Recelved: 12/18/08'-
% Solids: 52.5 , ‘

‘Concentiration Units (ug/L or,mg/kg_dry"weight): mg/kg .

.. cas NG. ‘Analyta - Concéntratidn o Q. M .
7429-90-5 | Aluminum 1820.00 ’ MS ,
7440-36-0 . [\Antimony ' 543 1. B . MS.

1 7440-38-2 Arsenic - 690 MS
-7440-39-3 Barium . . --1150.00 -~ MS
7440-41-7. Beryllium- 007! B . MS
7440-43-9 Cadmium 267 ¢ ‘MS
- 7440-70-2" Calcium 175000.00 | - MS

| 7440-47-3 - | Chromium - 1250 | * "MS

| 7440-48-4 Cobalt’ ( 267 MS

1 7440-50-8 Copper 109.00 ~'MS
7439-89-6 ., | Iron"— . 6270.00 - 'MS.
-7439-92-1 . | Lead - 105000.00 | - MS

17439-95-4 Magnesium - 2820.00 'MS

[7439-96-5. |Manganese - 2290.00 MS

| 7439-97-6 |Mercury 0.96 | 'MS
7440-02-0 | Nickel C6.09 ~MS
7440-09-7 Potassium. 557.00 - MS
7782-49-2 Selenium 080! B - MS
- 7440-22-4 | Silver 205 B - MS

17440-23-5 | Sodium , 39400 B " MS
7440-28-0 | Thallium 053] B MS
'7440-62-2 | Vanadium 2283 | MS
7440-66-6 | Zinc 142.00 | - MS-

Color Before: Brown 5Clarity Befofe' N/A - Séil Texture:

Color After? Yélldw T Clarlty After ‘Clear' - Artifaéts;:'

B Detected value < the Contract Reqmred Detectlon lelt (CRDL)
u- Undetected value < the Instrument Detection Limit (IDL)

J- Estlmated concentratlon due to data valldatlon cntena

R- Rejected Value - ' -




Cor.

' U.S. EPA

1A-IN

INORGANIC ANALYSIS DATA . SHEET

Color After

EPA SAMPLE NO.

B Detected value < the Contract Requured Detectlon lelt (CRDL)
U - Undetected value < the Instrument. Detection Limit (lDL)

J- Estlmated concentratlon due to data valldatlon criteria.

R - Rejected Value

\
.

1.

1A-5-1_

" Lab Name: U.s. EPA Rgglon 2 Moblle Analytlcal Laboratory Method SW846 6020A
ALab'Cede R2- MAL .Case No.: Jewettl NRAS No. SDG No,.A 1-1 -
Matrixt'(801l/water)-8011' C . Lab Sample ID: A- 5 1

. Level: (10W/med) Low ' - Date Recelved 12/18/08
% Solids: 81:2 | o
Concentration UnitéAtug/L‘er'mg/kg'dry'weight)ﬁ mg/kg. ' ,

. Ccas No. - Analyte . Concentration. € O M
7429-90-5 Aluminum 883000 | - MS
| 7440-36-0 | Antimony 453 B |J - MS
~|7440-38-2 Arsenic 786 |- MS
7440-39-3 ' |Barium. » -1360.00 . . MS .
7440-41-7 Beryllium . 042| B |J - MS
7440-43-9 - [ Cadmium - 1.73 MS.
7440-70-2 - | Calcium -49700.00 . MS-
7440-47-3 | Chromium " 33.60- J . .MS
7440-48-4. | Cobalt 11.20 ' ~Ms
7440-50-8 Copper . 317.00 . M8
7439-89-6. | Iron - 17500.00 MS -
7439-92-1 Lead’ -28500.00 | MS.
7439-95-4 " | Magnesium -8709.00 . Ms
.| 7439-96-5 Manganese 850.00 "MS
.7439-97-6 | Mercury .0.53 | 1J ‘MS s .
{7440-02-0  [Nickel 7290 J . MS
7440-09-7 | Potassium - - 1038.00 MS
7782-49-2 | Selenium 076! B | T MS
[ 7440-22-4 [:Silver 0841 B | T MS -
7440-23-5 Sodium- 37000 B | 'MS
7440-28-0 | Thallium 016 | B | J MS
.. | 7440-62-2 © | Vanadium .. 22.80 . MS
. | 7440-66-6 | Zinc 636.00 - MS
»Coior Befofe: Brown ClarityiBefore N/A - 8011 Texture Co
‘Yellow , : Clarlty After: Clear ' ‘ Artlfacts




. U.S. EPA
" 1A-IN

| _ , - “EPA SAMPLE NO.
INORGANIC' ANALYSTS DATA SHEET -

'Lab Name U.s. _EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A :

" Lab Code

‘R2-MAL  Case No. Jewettl NRAS: No. SDG No.:A-1-1
Mat;lx;t(SCil/wa;ei) Soil-» " . Lab Sample ID: A-5-2°
":Levelz‘(low/med) Low . Date Recelved 12/18/08
‘% Solids: 84.7 .
Concentration Units (4g/L or mg/kg dry weight):_mg/kg o
' CAS No. Analyte ' Concentration "C . Q M
7429-90-=5 Aluminum 8260.00 .MS
7440-36-0 ° | Antimony 046 B | T MS
-1 7440-38-2 . Arsenic 13.40 : MS
0| 7440-39-3 " Barium - _ 390.00 1. ‘MS
17440-41-7 [ Beryllium 0.60 J MS
'7440-43-9 | Cadmium 1171 : MS
7440-70-2 .| Calcium 38700.00 | MS
7440-47-3 Chromium . " 21.60 J- MS
7440-48-4 | Cobalt 8.24 B . MS
7440-50-8. - | Copper . 55.90 - MS
|7439-89-6 - | Iron - 17500.00 "MS-.
7439-92-1 | Lead 3440.00 MS
7439-95-4 Magne81um.ﬁ - 4080.00 R . MS
7439-96-5 | Manganese 1256.00. MS
"7439-97-6 Mercury * - 0.35 J MS - -
" |7440-02-0 | Nickel . 2640 |3 ~MS
| 7440-09-7  Potassium . - ©1050.00 | - . MS-
' 7782-49-2 Selenium . 0751 B | g “MS
7440-22-4 Silver . 022| B [T MS
7440-23-5 Sodium- . 286.00] B | MS
7440-28-0 Thallium 0,181 B [T~ MS ||
7440-62-2 ‘Vanadium 23.80 MS
"7440-66-6 Zinc 417.00 MS
) "Color Before-_Brown“_- Clarity Before: N/A i'Soil.Texture}{v .
_ Clarity.After "Clear - ‘Artifacts: .

- Color After:’ Yéiicw :

B Detected value < the Contract Requared Detectlon lelt (CRDL)
. U Undetected value <the lnstrument Detection L|m|t (IDL)
- Estlmated concentratlon due to data validation cntena ‘
IR- Rejected Value - co e




s

U.s. EPA
1A- IN

EPA SAMPLE NO.
INORGANIC- ANALYSIS DATA SHEET -

|A-5-3

Lab Name: U.S. EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A,

Jewettl’ NRAS No. - SDG No A 1- l

-Lab ‘Code: Rz MAL - Case No

Matrix (5011/water) 8011 Lab Sample ID A-5-3

Date Recelved 12/18/08

Level: (low/med) Low

Solids: 61.2

Concentration Units (ug/L or mg/kg dry weight): mg/kg

CAS No. Analyte Concentration c Q M-

7429-90-5

Aluminum

3890.00

MS

7440-36-0

Antimony

i 10.70

MS

7440-38-2

Arsenic

10.40

MS .

7440-39-3

Barium

947.00

MS |

7440-41-7

Beryllium

0.25

. MS’

7440-43-9

Cadmium

243

‘MS.

7440-70-2

Calcium

104000.00

Ms

7440-47-3

Chromium

12.80

MS

7440-48-4

Cobalt . .

4.16

MS

7440-50-8

Copper

264.00

7435-89-6

Iron

15800.00,

MS

7439-92-1

Lead

90900.00

7439-95-4

Magnesium

3020.00

MS

7439-96-5

Manganese

1860.00

MS

7439-97-6

Mercury o

0.57

"~ MSs

7440-02-0

Nickel

22.20

MS -

7440-09-7

Potassium

699.00

MS

7782-49-2

Selenium

1.28

MS

7440-22-4

Silver.

1.71

MS

7440-23-5

Sodium

426.00

“MS

7440-28-0

Thallium

0.29

vel los] loel lvs

T MS

7440-62-2

Vanadium

12.20

MS

7440-66-6

zinc

315.00

. MS

Color Before: ‘Brown Clarlty Before: N/A -=S0il Texture: S
Color After Yellow Clarlty After Clear Artlfactei R
B- E)ét'ec':t'ea’vélaé <the c':aﬁtFa’cI Réc’;d:r’ea’D”e'téc'naﬁ 'th'nt'('C’Rb’LS B
uU- Undetected value < the Instrument Detection Limit-(IDL) "
J- Estnmated concentratlon due to data valldatlon cntena
R- Rejected Value
Y



S
U.S. EPA .
1A-IN

" - .Lab Name :
V fLeb Code:

Matrix:

Concentration ‘Units

' INORGANIC ANALYSIS/DATA SHEET

R2- MAL.
(soil/waterf

(low/med) de

Solids: 86.3

Case No.:

Soil. i

Jewettl

NRAS NO

- Lab Sample ID: B- 1 1

SDG No

'EPA SAMPLE NO.

| R

‘U.S. EPA Reglon 2 Moblle Analyt1ca1 Laboratory Method SW846 6020A

All,

Date Recelved 12/18/08

- Color Before:

‘Coior!After-

B - Detected value < the Contract Requured Detection Limit (CRDL)
U Undetected value < the Instrument Detection Limit (IDL) L

Yellow N

Clarlty After

Clear

J Estrmated concentratlon due to data valldatlon crltena
R- Rejected Value B

(ug/L or mg/kg dry weight): mg/kg _
. CAS No; Andlyte ' Concentration ¢ o M

| 7429-920-5 1 Aluminum 8270.00 | ~ MS -

1.7440-36-0 ‘Antimony 0.52| B MS. .
7440-38-2" Arsenic 9.71 ' MS |
7440-39-3° "Barium 100.00 | - - MS -
7440-41-7" | Beryllium - - 0571 MS
7440-43-9 - | Cadmium - 040 | MS |
7440-70-2 Calcium 13400.00- ~MS' .
7440-47-3 Chromium. 16.30 MS. =
7440-48-4 Cobalt - 753 "MS . |
7440-50-8 Copper " 59.10 - MS
7439-89-6 ‘Iron . 20400.00 - MS -

- | 7439-92-1 [Lead - ~8390.00 | MS

{7439-95-4 | Magnesium 4710°00 - . MS
7439-96-5 - | Manganese . 420.00 | " MS
7439-97-6 Mercury 0.14 | MS

-.| 7440-02-0 - . | Nickel o 2230 "MS
7440-09-7 Potassium -939.00 MS -
_7782—49'—_,2 Selenium 139 B MS
7440-22-4 Silver 028 | Br MS
.7440-23-5 Sodium 315.00| B - MS
7440-28-0 . | Thallium 038 B \MS
7440-62-2 Vanadium 26.30 | - MS
7440-66-6 | Zinc 106.00 | MS

Brown Clarlty Before N/A .- Soil Texture:

Artifactsf,




pl

U.S. ‘EPA

VLab-Name
' Lab'Code,_

Matrix:

)

v : S o . 1A-TN.

INORGANIC ANALYSIS DATA SHEET

'(iow/med)‘Low

Solids: 80.8.

o

R2-MATL, Case No Jewettl NRAS No
(sdil/waﬁer) S6il.

-VConcenﬁiatiep_Units (4g/L or mg/kg dry_weight): mg/kg

. EPA SAMPLE NO.

SDG No.

Lab Sample ID: B-1-2'

.7B4l—2\

Ty -

U S. EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A

A 1-1

' Date Received: 12/18/.08

‘Color Before:

" color Aftéf-'

B - Detected value < the Contract Requnred Detectlon Limit (CRDL)

Brown.

Yellow-‘

clarity Afte}-

.-Clear

h U - Undetected value < the Instrument Detection Limit (IDL) -
Y- Estumated concentration due to data valldatlon cntena
IR - Rejected Value ' o

4 CAS No. BAnalyte Concentration  C Q.- M
.1 7429-90-5 Aluminum 7410.00 [ _ MS
7440-36-0 Antimony. 1782 | B .MS
"7440-38-2" Arsenic 4740 | MS
7440-39-3 | Barium. 290.00 . MS
7440-41-7 .. | Beryllium 0.65 - MS
7440-43-9. | Cadmium T 174 MS
7440-70=-2 Calcium 22900.00 MS
7440-47-3 Chromium 30.60 | MS.
7440-48-4 Cobalt 11.40 MS
7440-50-8 Copper : . 189.00 MS
7439-89-6 Iron '17200.00 MS |
1 7439-92-1 | Lead o 13400.00 - MS
7439-95-4 ’Magnesium ’ - 8029.00 - MS
"7439-96-5 | Manganese - 647.00 ~ MS
7439-97+6 Mercury 025" 'MS
7440-02-0 - | Nickel 79.40 ~ MS
7440-09-7 . | Potassium 855.00 ~Ms
7782-49-2 Selenium 145 B [ MS
7440-22-4 Silver . 095| B - MS
7440-23-5 | Sodium 441,00 | B MS
7440-28-0 | Thallium 021] B MS
7440-62-2 | Vanadium 37.60 | - MS
| 7440-66-6 Zinc, - 437.00 - MS .
- Clarity Before: N/A.- Soil Texture: '

- Artifacts:




%Lab'Name
Lab Code

'Matrlx

+ EPA -

INORGANIC" ANALYSIS DATA SHEET :

’,

R2 MAL )

Case No

4

(301l/water) 8011

Jewettl NRAS No

" EPA SAMPLE -NO.. .

Béi-3\

U S. EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A

SDG No.:A-1- l

Lab Sampie.iD} B-1-3

Color Before:'

Color After:

Brown

‘Yellow;

- Clarity'AEter-

Clear

(low/med ‘Low. ‘Daté Received: 12/18/08
SOlldS gg;g»"‘
Concentration Uﬁits\(ug/Lmor mg/kg dry weight) : mg/kg
CAS No. BAnalyte ' Concentration c . Q- M
7429-90-5 | Aluminum ©9840.00 | _ " MS
7440-36-0 Antimony 0051 U MS .
7440-38-2 Arsenic . 4.95.| MS
.7440-39-3 - | Barium . 60:10. .MS
| 7440-41-7 - Beryllium 0.70 MS
7440-43-9 Cadmium 0.06 MS
7440-70-2 Calcium - 10300.00_ ~ MS
| 7440-47-3 « | Chromium 30.40 | MS
| 7440-48-4 -Cobalt - 7.50 | MS
1"7440-50-8" .Coppexr 13,00 v MS
'7439-89-6 | Tron © 19700.00 . MS
7439-92-1 | Lead _ - 333.00 | - MS
17439-95-4 | Magnesium . 3220.00 .- MS .
7439-96-5 " | Manganese 280.00 "‘MS
7439-97-6 | Mercury 009 | MS
7440-02-0 Nickel E 26.90 | MS -
7440-09-7 “Potassium, . 1390.00 | - MS
7782-49-2 Selenium: - 0.37] B MS
7440-22-4 Silver . T 007 B . MS
7440-23-5 Sodium +393.00| B. MS
7440-28-0 | Thallium 0.13| B MS
.7440-62-2 . | Vanadium -36.30 MS .
| 7440-66-6 "Zinc A © 43.80 . MS
Claritnyefore N/A - Soil Texture R

Artlfacts

B - Detected value <the Contract Required Detection L|m|t (CRDL) |

U - Undetected va!ue <the Instrument Detection L|m|t (IDL)

,J Estlmated concentratlon due to data validation cntena

R Rejected Value




U.S: EPA
1A-IN '

T o EPA SAMPLE NO.:»
INORGANIC ANALYSIS DATA SHEET

Color After

B- Detected value < the Contract Requ:red Detectlon L|m|t (CRDL) _
U - Undetected value < the Instrument. Detectlon Limit (IDL)
J- Estlmated concentratlon due to data vahdatlon crlterla

T R - Rejected Value

{B-2-1-
Lab Name: U.S. EPA Region 2 Mobile Analytical Laboratory Method: SW846 6020A" .
: o _ : o U . - o ,
-, Lab Code: R2-MAL  Case No.: Jewettl NRAS No : SDG No.:A-1-1
Matrix: (o0il/water) ‘Soil c Lab Sample ID: B-2-1
Level: (low/med) Low . _ Date Recelved 12/18/08
°=sclids- 68.6 } | |
'Concentratlon Units (ug/L or mg/kg dry welght) ‘m /
cas NQ. Analyte ’.ConcentrationV A c :Q-' M
| 7429-90-5 - [ Aluminum- " 6370.00'] . MS.
7440-36-0 | Antimony - 097 B [J |  MS
7440-38-2 Arsenic 2.92 . . M8
7440-39-3. Barium - 815.00 | - MS
7440-41-7 Beryllium 0.56 J. MS
7440-43-9 ' Cadmium 1.52 . - MS
7440-70-2- Calcium 54000.00 | . MS-
7440-47-3 Chreomium 108.00 J - MS
.. [7440-48-4 Cobalt 74.60 MS
| 7440-50-8 .| Copper 212.00 MS
7439-89<6 | Iron . 36300.00 | MS
7439-92-1. [Lead - " 69300.00°] - - MS
7439~-95-4 Magnesium 45100.00° .MS
7439-96-5 -.| Manganese 3370.00. o MS -
| 7439-97-6 - | Mercury . . 1.18 J MS
| 7440-02-0 Nickel -1220.00 137 MS
.| 7440-09-7 Potassium 303.00 |- ., MS - .
[ 7782-49-2 Selenium 08| B |J -MS
17440-22-4 -+ | Silver R - +13| B |R- MS
7440-23-5 Sodium 17 .. 446.00f B o MS -
7440-28-0 Thalllum 020 B |J MS. .
7440-62-2 . Vanadium / 13.10. MS. IE
{.7440-66-6" ' | Zinc - 184.00 S MS
Color Before-vBrown Clarlty Before N/A - Soil Texture ‘
'Yellow - Clarlty After: Clear _ ; Artlfacts-




U.S. EPA ..

% Sollds

'Concentratlon Unlts (ug/L or mg/kg dry welght) .mg/kg

N " 1A-IN : EPA SAMPLE NO.
'INORGANIC ‘ANALYSIS DATA SHEET L
, L B-2-2

' Lab Name: U.S. EPA Region 2 Mobile Analytical Labora;dry Method: SW846 6020A .
‘Lab Code: R2-MAL'. Case No.: Jewettl NRAS No.: SDG No.:A-1-1 °

Matrix: (soil/water)fseil B _”Lab'Samp;e'ID{ B-2-2 %

‘Level" 16w/med) Low ,f._' ' DéteuReceived:_12/18/08

50.0

: CAS No. Analyte 1ConCentration3~- c- . A
7429-90-5 Aluminum 2330.001 MS
.7440-36-0 Antimony - 553| B | MS -
7440-38-2 Arsenic 5211 *MS
7440-39-3 .| Barium 1570.00 MS
7440-41-7 | Beryllium - 0.15]| B. MS . .
7440-43-9 | Cadmium - 376 "MS.
7440-70-2 Calcium "141000.00- MS
7440-47-3 | Chromium ©17.70 "MS
7440-48-4 | | Cobalt" 8.18 MS

[7440-50-8 | Copper 261.00 MS
1 7439-89-6 | Iron - 10050.00 _MS
7439-92-1 Lead 145000.00  MS .
7439-95-4 ‘Magnesium 14900.00 | - MS
7439-96-5 ‘Manganese . - . 3300.00 _MS
7439-97-6 - | Mercury - 135 - MS

"7440-02-0 | Nickel - ~118.00 “MS

|- 7440-09-7 = | Potassium - . + 337.00 -MS-
7782-49-2 | Selenium . 1701 B ~ MS

7440-22-4 Silver 234 B - MS
7440-23-5 | Sodium 682.00 - 'MS
7440-28-0 - |.Thallium ~ 024 B “MS~
7440-62-2 - | Vanadium - .5.58 - MS
7440-66-6 | zinc . 191.00 - MS.

. Color Before " Brown - Clarity Befdre N/A - Soil Texture
5 Yellow Clerity After: Clear Art1facts~‘7'

‘ Color After

e

J Estlmated concentratlon due to data valldatlon crlterla

IR - ReJected Value

1B - Detected value < the Contract Requnred Detectlon Limit (CRDL)
U- Undetected value <'the Instrument Detection Limit (IDL) '




STANDARD OPERATING PROCEDURE -~~~ -~ .~ .~ DPage27of34

‘ _Title Evaluation of Metals data for the = . .+ DaetJan1992
- Contract Laboratory-Program R A -~ Number: HW2 ..
' Append1x A.2: Data Assessment Narrative . _ . Revision’: 11"
o ”Case#_ Jewettl. ... Site Jewett Lead - S ' ,Matrle_oil: E
SDG#A-11 . LabUS.EPA Reglon2Mob1le Lab Water: 00
. ‘Cohtr'actor Not :Abplicable .Rev1ewer Robert kae , ' R i. - Other: 00
- A.2.1 Validation _Flags¥ - The followmg flags have been apphed in red by the data vahdator ’

‘Which must be cons1dered by the data user.
] - 'Th1s ﬂag 1ndlcates that a result is quahﬁed as estlmated

uT- Th1s ﬂag 1nd1cates that the analyte ‘was analyzed but not detected '
- "Andisto be con51dered as est1mated because it may be'i inaccurate :
. or 1mpre01se : '

R- 'Thls ﬂag indicates that the sample result is to be con51dered
unusable due to 51gn1ﬁcant error and must not be used by the data
user. .

- vFul_ly' Usable Data- - Results Wthl‘l carry a “J 8 or “UJ” are- con51dered to be fully usable.

Contractual_ Oualiﬁers - - The legend of the contractual quahﬁers apphed by the laboratory
S - -On the Form I's are found on page B-20 of SOW ILM04.0.

A'2 ‘2 The data assesémeht-is given below and on the attached data sheets

:ThIS SDG (A 1 D con51sts of 20 soil samples collected on December 18, 2008 from the Jewett
Lead Superfund site on Staten Istand, NY. The samples were prepared on December 23,200 and

analvzed on January 23, 2009 by the U.S. EPA Region 2 Mobile Analvtical Laboratory for the 22 ,

- routine Target Analyte List (TAL) metals and mercury with full Contract Laboratory Program .-
(CLP) Quality Control (QC). This analysis was conducted according to SOP MAL-3.07A which

" is based upon U.S. EPA CLP SOW ILM04.0, SW-846 Method 6010A, and the U.S. EPA Reglon

2 DESA Laboratory protocol. Upon completion of this analysis and commhng the results. a-

formal val1dat1on was. performed to assure the data contained in this analyt1cal report are of

appropriate quahtv This bemg performed as part of the requirements of the Quality _
_Assurance ( OA) program put forth for the U.S. EPA Region 2 Mobile Analytical Laboratory to

. _ensure its proper operation. This review and evaluation was carried out according to the US.

EPA Contract Laboratory Program Natzonal F unctzonal Guzdelmes for Inorganzc Data Revzew

S




}STANDARD OPERATING PROCEDURE =~ . " Page28of34

Title:- Evaluation of Metals data for the, ST R Date: Jan 1992 =
Contract Laboratory Program LT o Number:-HWZ
ADDendle2 Data Assessment Narrative. .~ L ,' ,' - Revi'sion"llr'.

' And U. S EPA Re,cnon 2 Data Valldatron SOP Evaluatzon of Metals Data for the Contract’

o - Laboratory Pro,qram (CLP) based on SQW. 3/90, Rev. X1 1t applies to a svstemat1c approach
- for examining analvtical results to identify and assess the ‘indication of bias to render an overall :

- determ1nat1_on of data usability. In doing so. the data user is assured as to _how well a given set
- of analvtical results will conform to the established environmental monitoring performance
__criteria - defined for their project. In accordance, the following qual1ﬁcatlons are appliedto -
. this data set _which must be considered when utilizing’ these results to make sound o
envxronmental dec1s1ons : : :

T

1. Calibration : :

. The results of an Initial Cahbrauon Ver1ﬁcat10n acvy determ1nat1on V1elded a recoverv Wthh
" was not within the specified control hm1ts of 90 -:110%R. This requires that the associated
- results be qualified as estimated “J” or rejected “R” in the affected env1ronmental samples

o , resultmg in the followmgreqmred -action(s. )

Element - %R ' Qualificatio‘n - Sarnple(s) Qualified
Silver | 555 - R . AL-1,A-1-20

"~ The results of an-Continuing Calibration Verification (CCV) determination yielded -

recoveries which were not within: the specified control limits of 90-110%R. This requires that

- the associated results be qualified as estimated “J” in the affected envrronmental 'samples, _
resultmg in the. followmg requlred actlon( s.) : - '

Element o %R ‘ ‘Qualification Sample(s) Quahﬁed
‘Nickel (CCV-1) 88.3 T AL A-1-2, A-1-3, AS2-, A-
' . R - '22A-23A31A32[ .
Nickel (CCV-2)" 871y T A4 A-4-2, A-4-3, A- 5l, A-
L - : | 5-2,A-5-3,B-1-1,B-1-2,B-1-3 |
AllElernents* | ] B22B21B13B12B-_
\ . , 1-1 .

* A CCV 3 was not analyzed, therefore all elements in the last ﬁve samples have been quahf ed est1mated “pr

2 Laboratorv Control Sample * . S
The Laboratory Control Sample (LCS) “found” value for sﬂver was ,qreater than the upper

" acceptable range and has thereforé been qualified estimated “J” in all samples contained in this -

SDG. The: Laboratory Control Samnle (LCS) “found” value for beryllium and nickel were
lower than the lower acceptable range and have therefore been qualified- estlmated “I"in all .
o samples contalned in thlS samples contalned in this SDG..




- STANDARD OPERATING PROCEDURE . . Page290f34

o Title Evaluation of Metals data for the - oo R Date Jan 1992
' . -Contract Laboratory Program B e Number: HW2 U
Append1xA2 Data Assessment Narratlve . S ' RN Rev1sron 11

3 Matrlx Smke :

" The matrix spike recovery of s1lver was greater than 125 % but less than 200 percent. Therefore o
all positive (not ﬂagged with a “U”) s1lver data not prev1ouslv quallﬁed has been quahﬁed
: estrmated “pr ‘ : : -

4, Serral Dllutlon :
~ The serial dilution result was ,qreater than 10 percent different- than the non- dlluted sample for
‘chromium, selenium, antimony, mercury, and thallium. All results for these elements were -
- ‘greater than ten times the IDL-and have therefore been quahﬁed est1mated “J” in all samples
contamed in this SDG. - : -

o Percent SOlldS : ; : _
_-Samples A-2-2 and A-2-3 nossessed less than 50% sohds All elements 1n those samples have
_therefore been quahﬁed estrmated “J »- : : : S o

......




LT e e
N L .. . . u.s. EPA . - ' ' '
1" .. 'COVER PAGE

HLabeane~.ﬁ S EPA Reglon 2 Moblle Analytlcal Laboratory Method MODSWB46 6020A .

* Lab Code : R2 MAL  Case No.:Jewettl NRAS No.: - ° spG No g_g_;_;
L : S : ’ C ' :
SOW No. : - N/A" ‘ T . e
R e EPA'Sample.No.-a R Lab Sample ID C,
B-2-3 e B-2-3
B-3-1 B-3-1
B-3-2 B-3-2
B-3-3 - B-3-3 |
B-4-1\ ¢ B-4-1 '
B-4-2"" § B-4-2
P B-4-3 B-4-3 - "~
B-4- 3(D) B-4-3(D)
B-4-3(8). B-4-3(8)
B-4- 3(L) B-4-3 (L)
c-1-1 : c-1-1 - .
C-1-2 Cc-1-2 E'
c-1-3 Cc-1-3 )
C-2-1 C_-'2—l
c-2-2 = c-2-2 b
Cc-2-3 c-2-3
C-3-1.. Cc-3=1 ,
Cc-3-3 Cc-3-3
D-1-1 D-1-1 -
D-1-2 - D-1-2 -
D-1-3 o D-1-3
D-2-1 D 5 D-2-1
ICP-AES ICP-MS
. L o o N _ o
Were ICP- AES and ICP-MS. 1nterelement e (Yes/No) - - _'No -
Ucorrectlons applled'> o DR
_,Were fCP-AES and ICP MS background correctlonS' (Yes/No) = ~ . No.
'applled°"‘ . S R '
If yes, were raw data generated before " (Yes/No) '  No

appllcatlon of’ background correctlons’
. Comments: <

(D) = laboratory matrix- dqpllcate sample, (S)’; iaboratory'matrii spike

_sample (L) = Serlal Dllutlon sample

CFORMIAIN -




U“ S. EPA

'EPA SAMPLE NO. -

B Detected value < the Contract ReqUIred Detection L|m|t (CRDL)
U - Undetected value < the Instrument Detection lext (IDL)

J- Estlmated concentration due. to data valldatlon crltena

IR - Rejected Value

t

: "1A-IN
INORGANIC ANALYSIS DATA SHEET . Bz
o . - L L '
Lab Name U S YEPA Reglon 2 Moblle Analytlcal Laboratqry Method SW846 6020A
Lab Code: R2- MAL Case No Jewettl ‘NRAS No SDG No B 2~ 3
‘vrMatrlx (5011/water) 8011 Lab Sample ID B 2- 3
-Level low/med) Low . Date Recelved 12/18/08
3 SOlldS 43.2 _ .}
Cohcentratieh Uﬁits'(gg/hudrfmg/kg:dry.weight):tmg/kg' o
1.CAS.NO. Ahalyte Concentration _‘Cv Q M
1 7429-90-5 Aluminum - - 2020.00 J - MS
. [7440-36-0 [ Antimony 547 B [T | MS
", 7440-38-2 | Arsenic 348 I - - MS
7440-39-3. |Barium - 1250001 [T MS
- | 7440-41-7 Beryllium 026 BlJ - MS:
" [7440-43-9 Cadmium - 418 |7 M8
7440-70-2 [ Calcium 22700000 [ |J " 'MS.
7440-47-3° Chromium - ' 2040 L | J: - MS.
7440-48-4 | Cobalt 4660.00 . " |J - M8
- | 7440-50-8 - | Copper 127.00 | ¢ J- MS
1 7439-89-6 Iron. 6790.00 J MS
7439-92-1 " | Lead " 160000.00 1d . . MS
7439-95-4 | Magnesium - - 9960.00 J - MS.
'7439-96-5 | Manganese .°4380.00| | J “MS
'7439-97-6 .- | Mercury’ 1181 | J "MS
7440-02-0 | Nickel ¢ ° 01601 ~ |0 MS
7440-09-7 . | Potassium - 276.00| | J Ms -
7782-49-2 - | Selenium .08 | B |J MS ..
7440-22-4 Silver 383 | B |J MS .
7440-23-5 Sodium . . 739.00] |°U NS
| 7440-28-0 . Thallium - -, 062-] B | J MS .
'7440-62-2 | Vanadium. ' 4.53 1J- - MS
7440-66-6 Zinc , 206.00 -J- - MS
Color Before; Brown- Clarity Before N/A - 8011 Texture
" Color Aftert, ?eliowﬁ Clarlty After - Clear . Artlfacts:H"

v

~




ya

‘U.s.,EPA AR -
: IA-IN . 'EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET ' i

S

- B—3-i

:Lab Name U s EPA Reglon 2 Mobile Analytlcal Laboratory Method SW846 602OA

rLab Code R2 MAL , Case No Jewettl 'NRAS No. VSDG No.,B—2-3'
"'Matrlx (soll/water) 5011 . ' Lab,Sample_JD} B-3-1'
Level- (low/med) Low e "~ _Date Received: i2/18/08
% Solids: _.b X o '
~Concentratlon Units (ug/L or mg/kg dry welght) ‘mg/kg__© - \'
, CAS No Analyte ' .Concentration- ‘Cf,b , ‘ M-
7429 90-5 Aluminum 711000 . |3 - MS
7440-36-0 Antimony- 1070 BT MS
7440-38-2 . | Arsenic : 6.80. AT "MS
- 7440-39-3 . |[‘Barium .207.00 ; " MS
7440-41-7 Beryllium . 050] B [T MS
7440-43-9 - | Cadmium 1201 | J ‘'MS
7440-70-2 [ Calcium "~ 53080.00 B - Ms
'7440-47-3 Chromium - 2620 | - - MS
7440-48-4 | Cobalt 7881 | MS
} 7440-50-8 - | Copper ° '80.40 J MS
| 7439-89-6 | Iron . 13600.00 3 MS
7439-92-1 Lead v 10300.00 1 MS:
{7439-95-4 Magnesium 17600.00 - MS
7439-96-5 Manganese 448.00 | J MsS .
7439-97-6 . | Mercury = - - 0.65 1 . MS
7440-02-0 . [ Nickel 113.00 J . MS,
7440-09-7 | Potassium ~873.00 : . MS
7782-49-2 | Selenium ' 0721 B . " MS
7440-22-4" Silver . 046 B | J - MS. .
| 7440-23-5 . | Sodium - 43000 B 1 J MS -
'} 7440-28-0, - | Thallium. 022| B |J MS.
7440-62-2 - | Vanadium C 20201 | T ‘MS
7440-66-6" Zinc 7032200 J MS
Color Before-.Browh . 'Clarity Before N/A - 8011 Texture - i
" Yellow' Clarlty After Clear Artlfacts

- Color After

B - Detected value < the Contract Reqmred Detectlon Limnit (CRDL)
~fu- Undetected value < the Instrument Detection L|m|t (IDL)
Y- Estimated concentratvon due to data valldatlon cnterla
‘IR - Rejécted Value. ' ' ’




~

. EPA

: 1a-1N
INORGANIC ANALYSIS DATA SHEET

. Lab Name: U.s.

'SDG’No.

' EPA SAMPLE NO.

[B=3-2

EPA Region 2 Mobile Analytical Laboratdgy:Method:'SW846 6020A

. Lab Code: R2:MAL ' Case No.: Jewettl NRAS No. :B-2-3
Matfix: (seil/water) Soil A_j"r Lab Sample ID B~ 3 2
ff-Leve1~'(1ow/med) Low ,Date Recelved 12/18/08
: N oo
5% SOlldS '56..0 -
'_Concentratlon Unlts (ug/L or mg/kg dry welght), mg/kg t“‘i .
~ cas No. Analyte' Concentration"\'C' Q M
7429-90-5 Aluminum 4740.00 | - J ~MS
7440-36-0- | Antimony . 16241 B |J. “MS -
7440+38-2 - | Arsenic T 679 | MS
7440-39-3 Barium 1480.00 | -- o . MS
7440-41-7 Berydlium - - 0.52 1T - MS
| 7440-43-9 | Cadmium 371 J - MS
| 7440-70-2 Calcium ' - 150000.00- ’ *'MS
[ 7440-47-3 Chromium T 2860 MS
7440-48-4 Cobalt.. = . 16.00 g MS
7440-50-8 | Copper. 160.00 1J "MS
7439-89-6 = | Iron 16400.00 A MS
- 7439-92-1 ~ ‘| Lead 123000.00 | - J _MS
7439-95-4 © ‘| Magnesium - 13600.00 - MS- '
7439-96-5 - | Manganese "4020.00- J MS |
7439-97-6 - Mercury. "~ 0.84 o MS
7440-02-0 Nickel 490.00| - |J, MS
7440-09-7 { Potassitam 589001 , MS
7782-49-2 Selenium 137 B | o MS
7440-22-4 Silver 417 B |T MS
+ 7440-23-5 Sodium - 690.001 . |J - MS ‘
7440-28-=0 Thallium 1 0601 B |J - MS
7440-62-2 ‘Vanadium . 1180~ | J ' MS
7440-66-6 . | 'Zinc ‘ B 243.00 J. - MS
Color Before Brown g Clarity Befbrei'N/A ¥eSoillTexFufe;‘ I
4 Color After :Yellow '.Clafity After- Clear ArtifactS:

'B Detected value <. the Contract Requwed Detection Limit (CRDL)
u- Undetected value < the lnstrument Detection L|m|t (IDL)
J- Est:mated concentratnon due to data vahdatlon crltena

IR - Rejected Value




U.S. EPA

1A-IN EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET B 3A3

. Lab Name U. S EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A

Lab Code

R2 MAL Case No. Jewettl NRAS No SDG No.:B-2-3- .
Matrlx- (501l/water) 5011 Lab Sample ID B-3-3
VLevel (low/med) Low B A;"_f» "-Date” Recelved 12/18/08
%-Sollde ;I 6
A'Concentration Units (ug/L or mg/kg dry weight):xmg/kg' .

. CAS No. Analyte Concentration - € M
7429-90-5 Aluminum . 5470.00 | J MS -
7440-36-0 Antimony - . 7.00 J . Ms

.| 7440-38-2 Arsenic -'15.00 [ J. -MS

©| 7440-39-3 | Barium _ 1280.00 f MS
'7440-41-7" Beryllium ‘1.16 | J. MS
7440-43-9 Cadmium ‘ 276 J MS .
7440-70-2 Calcium . 171000.00 ‘MS
7440-47-3 Chromium. . - ' 22.80 MS
7440-48-4 Cobalt = - 6.48 | . MS -
7440-50-8 Copper 24500 - |J ~MS

-{7439-89-6 ‘| Iron 11900.00 | - , MS
17439-92-1 . | Lead 100700.00 J MS- .
7439-95-4 ‘Magnesium - 6090.00 I MS
7439-96-5 | Manganese . 7900.00 J ‘MS -
-7439-97-6 ‘Mercury "1.42 ~MS
7440-02-0 Nickel 302.00 J MS®
7440-09-7 | Potassium 735.00 | | . MS .
7782-49-2 Selenium 2020 B | MS
7440-22-4 | Silver 303| B (J. - MS
7440-23-5. | Sodium 1y - 921.00 |1J - MS

| 7440-28-0. Thallium 031{ B |J MS -
7440-62-2 Vanadium > . 7.71 J. MS
7440-66-6 Zinc 18000 1J - MS.
\‘Color Before-'Erown~' Clarlty Before N/A - 8011 Texture
'Color After . Yellow> - Clarlty After Clear- Artlfacts L

8- Detected vaIue < the Contract Reqwred Detectlon L|m|t (CRDL)
U Undetected value <the Instrument Detectlon lelt (IDL) - . 4 o
{tJ - Estlmated concentratlon due to data valldatlon crlterla h e (.

N

R- Re}ectedValue R ST




U.S. EPA

1A-IN EPA SAMPLE NO.

L L INORGANIC>ANALYSIS.DATA SHEET -

Lab Name:. U S EPA Reglon 2 Moblle Analytlcal Laboratory Method ‘SW846 6020A

B

B-4-1

‘Lab Code R2- MAL Case No. Jewettl NRAS No. SDG No :B-2-3 2- 3
‘Matrix:. (501l/water) 8011 ‘Lab Sample ID: B-4- l
:‘Level- low/med).Low ' Date Recelved 12/18/08
_%_Sollds gi;l _ 2 . o
- Concentratlon Unlts (ug/L or mg/kg dry welght mg/kg o
, _ CAS'No.t~Analyte_- Concentration = - C M
.7429-90-5 Aluminum - 704200 | J- - MS
7440-36-0 | Antimony 1371 B | T - MS
7440-38-2 - | Arsenic - 531 1| 13 . - MS
7440-39-3 Barium . | 23600 . MS -
7440-41-7 | Beryllium- - 0451 B | J MS .
| 7440-43-9 Cadmium 141 ¢ | J- MS .
7440-70=2 . | Calcium ' 49900.00 - - MS
7440-47-3 - | Chromium 15.20 MS
7440-48-4 Cobalt. 561 | MS
7440-50-8 | Copper -~ 94.60 J MS
7439-89-6 | Iron . 112500.00 MS
7439-92-1 | Lead 17300.00 | Jd MS
7439-95-4° | Magnesium 8940.00 MS
[ 7439-96-5 | Manganese . 505.00 | J MS
7439-97-6 Mercury “0.46 o MS -
7440-02-0 . |'Nickel 43.90 J MS
7440-09-7 Potassium ° 1980.00 { - | . MS
7782-49-2 Selenium 023 | B - MS-
| 7440-22-4 . | Silver 056 B | T - MS
1 7440-23-5 | Sodium 410,00 B | T . 'MS
7440-28-0 | Thallium 0.13 | B | I~ MS
7440-62-2 Vanadium 18.90: g MS
7440-66-6 Zinc -37600 J MS
- Color Before; Brown 'Clarity.Before N/A - Soil. Texture a0
- Color After Yellow". Clarlty After: Clear : Artlfacts

B- Detected value < the Contract Reqmred Detectlon Limit (CRDL)
U - Undetected value »< the Instrument Detection L|m|_t (IDL)

J - Estimated concentration due to data'\)alidation or_ttetia‘. '-

R - Rejected Value | o |




' Lab Code: R2- -MAL

. Matrlx.

U.S. 'EPA
1A-IN
INORGANIC ANALYSIS DATA\SHEET

EPA SAMPLE NO

. B 4 2

" Lab Name U S. EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A

Case No. Jewettl NRAS No. SDG No.:B-2-3 2 3

»(eorl/water)'Soil Lab“ Sample ID B-4- 2

Date:Rece1ved:~12/18/08

' Levelgﬁ(low/med) Low -

% Solidsi 72.6

fCéncentration.Units

(ug/L or mg/kg dry weight)

g/kg -

. CAS No.-

Analyte

Concentration

c

7429-90-5 .

1 Aluminum

7550.00

MS

-7440-36-0

Antimony

0.77

B

=1

MS

“7440-38-2

‘Arsenic

6.27

MS

7440-39-3

Barium

181.00

MS

7440-41-7 -

| Beryllium

- . 051

MS

7440-43-9

‘Cadmium

2.25

MS

7440-70-2

Calcium

81100.00

MS

7440-47-3 -

‘Chromium

22.40

MS

7440-48-4

Cobalt

5.46

MS

7440-50-8

.Copper

118.00

MS

7439-89-6

‘Iron

12700.00

MS

7439-92-1

Lead

8870.00

MS

7439-95-4

Magnesium

8840.00

MS

7439-96-5

Manganese

365.00

MS

7439-97-6

Mercury

0.55

MS

7440-02-0

Nickel

41.50

MS

7440-09-7 -

| Potassium

1020.00

MS

[7782-49-2

.| Selenium

- - 0.20

MS

[7440-22-4

Silver

0.33

MS

7440-23-5

Sodium

440.00

MS

.7440-28-0-

Thallium

0.11

w (oo (|

MS

7440-62-2

Vanadium

21.20

MS

7440-66-6

Zinc

560.00

ol alalalg

MS

: Color Before--Brown Clarity Before: N/A -~801l Texture:

N Color After V Yellow Clarity After: Clear Artlfacts

‘ B Detected value < the Contract Requnred Detectlon Limit (CRDL)
u- Undetected value <the Instrument Detectlon Limit (IDL) .
jJ EammmdcmmaﬂmmmduemdawvmmmmncMmm
IR- Rejected Value




U.S. EPA
C1A-IN

EPA SAMPLE NO._

INORGANIC‘ANALYSIS DATA SHEET B ey

‘Lab Name: U.S. EPA Reglon 2 Moblle Analytlcal Laborato;y Method SW846 6020A-S

" Lab Code’- R2—MAL -Case No.: Jewettl NRAS No. SDG No.:B-2-3 \
E Matrik (501l/water) Soil = Lab Sample ID B 4- 3
Levél (low/med) Low o Date Recelved 12/18/08

' ','5 Sollds 74'.9

\

Concentratlon Units (ug/L or. mg/kg dry welght) g/kgi
CAS No. Ana}yte ancentratlon' C' M
7429-90-5 | Aluminum- '6880.00 |J ‘MS
7440-36-0 Antimony ' 1.09| B |J: . MS -
7440-38-2 © | Arsenic - 4.69 J " MS
-7440-39-3" Barium 23600 . | - . MS
7440-41-7 4 Beryllium 040 B [T MS
7440-43-9 Cadmium , 1.82 J MS
7440-70-2 Calcium . . 75500.00 | | MS
7440-47-3 Chromium . 2 35.00 | . Ms©
7440-48-4 Cobalt 510 " MS
" [7440-50-8 ' | Copper - - 94001 - T - MS
7439-89-6 | Iron- 13600.00 | - B MS
| 7439-92-1 . | Lead - © 18400.00 1T MS
7439-95-4 Magnesium 5820.00| .| - MS
7439-96-5 - | Manganese -~ 503.00 | J-, - MS -
.7439-97-6 . [ Mercury 067 , MS
7440-02-0 Nickel .. 5760 | J MS
7440-09-7 ‘Potassium - 1150.00| | MS.
7782-49-2. .| Selenium - 113 |'B ; MS .
7440-22-4 - | Silver 048 | B.| T . ~ MS -
7440-23-5 | Sodium T 575.00 . |J " MS
7440-28-0 | Thallium 049 B |J "MS
7440-62-2 Vanadium 19.00 | .- J MS
7440-66-6 . | Zinc . 408.00 J ‘MS -

Color Before: Brown - ZClarity'Befbre- N/A - Soil_Téxtﬁre;

Color After "Yellow L Clarity After Clear Artifacts:

B- Detected value < the Contract Requnred Detectlon lelt (CRDL)

U - Undetected value < the Instrument Detection Limit (IDL) L D
J - Estimated concentratnon due to data valldatlon crltena ' '
R - Rejected Value ‘




U.S. EPA
1A-IN

INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

B ST

-.Lab Name U. S EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 ‘60202

Color After

"~ Lab Code R2 MAL Case No : Jewettl NRAS No. SDG No..B 2- 3.
Matrix: (501l/water).801l - Lab'Sample ID: C-1-1. _
. Level: (low/med). Low o 'batelgecéived: 12/17/08
$ Solids: 83.1 | | | |
_./Cohcentration Units (ug/L or\mg/kgvdry weight)i_mg/kg ':_
CAS.NouV'Analyte" Concentration c Q- M

7429-90-5 . | Aluminum - 5670.00 ] | J MS
7440-36-0 . | Antimony- 231 B | T MS
7440-38-2 Arsenic 9.55 J MS.
7440-39-3" Barium 205.00 . MS
7440-41-7 - | Beryllium 042 B | J "MS
7440-43-9 Cadmium 0.84 ' MS:

| 7440-70-2. . [ Calcium- 166200.00 | "MS
7440-47-3 ‘Chromium . 14.40 - MS
7440-48-4 | Cobalt 717 MS
7440-50-8 - | Copper 146.00 g MS
7439-89-6 Iron . 14600.00 R MS
7439-92-1 | Lead _ 12500.001 | J ~ MS
7439-95-4 Magnesium 30900.00t- | MS
7439-96-5 ‘Manganese 49800 | J MS
7439-97-6 - | Mercury - ©0.24 o MS
7440-02-0. Nickel - 55.34" J - MS
7440-09-7 | Potassium . -650.00 _ MS

- [7782-49-2 Selenium - 041 B 1 — MS
. |.7440-22-4" " | Silver 050 B T MS
[7440-23-5 . | Sodium 20300 B | T . Ms
- | 7440-28-0 | Thallium 0151 B [T -MS
{7440-62-2 Vanadium 20.70 T MS
7440-66-6 | zinc 23400 J MS -
Color.Before4 Brown Clarify Before N/A -, 8011 Texture _ :
: Yellow Clarlty After Clear - Artlfacts:

lB Detected value < the Contract Requwed Detectlon L|m|t (CRDL)
U - Undetected value < the Instrument Detection Limit (IDL)
||V.- Estimated concentratlon due to data valudatlon cnterla

R - Rejected Value ' '




U.S..EPA

! - 1A-IN EPA 'SAMPLE NO. -

INORGANIC ANALYSIS DATA SHEET

C-1-2 t
- Lab Name U.s. EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020An__
'Lab Code: R2 MAL-/ Case No. Jewettl NRAS No - - SDhG No B 2-3
t501l/waterf Soil ’ Lab Sample ID c- l 2

‘: Matrix:

" Level: (1ow/ﬁed) Low — 'Date-Rece1ved:-12/l7[08A

‘% Solids: 72.4 .

N

{ h'/k e

_ Concentration Units't#Q/L’er'mg/kg dﬁy weight)

i CAS No. Ahalyte_' .Concentriation. C - M
'7429 90-5 Aluminum. 8050.00 J MS
7440-36-0 . |Antimony. - C 715 J MS -
"7440-38-2 . | Arsenic 954 J MS

| 7440-39-3 | Barium _ 457.00 ‘MS .
[ 7440-41-7 Beryllium 0.58 13- 'MS
7440-43-9 Cadmium - . 1.93 Jd MS

| 7440-70-2 Calcium - 43600.00 ’ MS
7440-47-3 Chromium 21.10 - MS
7440-48-4 - | Cobalt 718 T MS.
7440-50-8 . | Copper " 1480.00 J - MS
| 7439-89-6 | Iron - .28900.00 ’ MS-
7439-92-1 - | Lead 731300.00 1T MS
"7439-95-4 Magnesium - " 4130.00 o ¢ MS.
| 7439-96-5 . | Manganese. T 847.00 | J MS
7439-97-6" Mercury . 031 ' . MS
7440-02-0 Nickel '43.10 J MS
7440-09-7 - | Potassium - 780.00. g MS
7782-49-2 Selenium - 073 B |- MS
7440-22-4 Silver - _ 098 B |J MS
7440-23-5 | Sodium - - 278.001. B |J .+ MS
7440-28-0 | Thallium 020! B |J - - MS-
7440-62-2 Vanadium = 25901 [T MS
7440-66-6 - Zinc - ' 3200.00 () - MSs .
' Coior-Before- Brobe-/‘ Clarity Befere:vN/A'e Soil Tekture;
' Color After Yeiiowv Clarity'Aftef-- Clear Aitifacts{' S

B- Detected value < the Contract. Reqmred Detection Limit (CRDL){
u- Undetected value <the Instrument Detection Limit (IDL)
- Estlmated concentration due to data valldatlon cntena

R- ReJected Value -




. . ’ . /
. U.S."EPA . .,
1A-IN :

, _ EPA SAMPLE NO. -
INORGANIC ANALYSIS DATA.SHEET, ‘ 2

S|C-1-3

~ Lab Name: U.S. EPA Region 2 Mobile Analy’ti—cal La-boratory Method-':SW846 60204

(8

Case No.: SDG No :B-2-3

',Lab’Code- R2?MAL'7 rJewettl rNRAS<Nof-
Matrix: (5011/water) 8011 ,/* . Lab Sample iD: C 1- 3
;Level- (low/med) Low - o Date Recelved: 12/17/08
.95 SOllds 70.1- .. o SRR
'Concentratiqh:ﬂnits (ug/L or mg/k§ dry weight); mg/kg o e
_ CAS No. - Analyte ‘Concentration ~C Q@ - .. M
7429-90-5 | Aluminum 1R 9880.00. 1Jd MS
7440-36-0 - | Antimony ' 0.44 J MS
7440-38-2 | Arsenic T 6.04 J MS.
7440-39-3 | Barium - = - 527.00 ' MS .
7440-41-7 Beryllium. . T 0.70 J "MS’
7440-43-9 Cadmium 1:77 J MS
7440-70-2 . [:Calcium - 40,1_00_'00 .MS
7440-47-3 - | Chromium 17.40 MS
7440-48-4 . | Cobalt . 839 | MS
.| 7440-50-8 . Copper . 081.00 | J. - Ms
7439-89-6 Iron 22600.00 ~ - MS
- 7439-92-1 © | Lead - 38000.00 J - MS-
7439-95-4 Magnesium 4290.00. MS
'7439-96-5 Manganese . - - 946.00 J. - MS
7439-97-6 . | Mercury "0.26 " MS
7440-02-0 Nickel . 53.30° 1J. MS
7440-09-7 . | Potassium ©1038.00 MS
7782-49-2 Selenium 070 B: MS
| 7440-22-4 Silver 1.04| B | T . Ms -
7440-23-5 . | Sodium - 31400 | B | J MS
- [ 7440-28-0 Thallium - 020 B.|J - MSS
'] 7440-62-2 | Vanadium 23601  |J MS
7440-66-6 - | Zinc - “2090.00 J ~MS
| .Celdr_Beere: Brewn ‘Clarity‘Before: N/A - soil Textﬁre:,- L
- Color After Yellow Clarlty After ' Clear Artlfacts

B- Detected value < the Contract Requlred Detection Limit (CRDL) _ _
{lu-- Undetected value < the Instrument Detectlon Lirnit (IDL) - S o
lla- - Estimated concentration due to data valldat|on cntena -

' - [R- ReJected Value. '




: Level- (low/med) Low

U.S.' EPA

1A-IN . 'EPA SAMPLE NO: . -

INORGANIC ANALYSIS DATA SHEET C'2 )

iab Namé. U S EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A

'Lab Code R2—MAL Case»No. Jewettl‘ 'NRAS No SDG No B-2-3

Lab Sample ID #C= 2 1

’f'Matrlx (301l/water) Soil - .-

' Date’ReceiVed:-12/17/b8*
Sollds : .8.

3Concentratlon Units (u4g/L or ﬁg/kg'dryowéight)f.mg/kgi .

. CAS No. Analyte o ' Concentration c Q . M '
7429-90-5 JAluminum 3230.00 . J MS
- 7440-36-0" Antimony . -13.30 J - MS.
7440-38-2° | Arsenic = _ 869 J - MS .
7440-39-3 |-Barium . 1610.00|- -|J . MS
' 7440-41-7". [Beryllium ' 042 | B |T . - MS
7440-43-9 | Cadmium T 4.80 J ‘MS
| 7440-70-2 Calcium 18800.00 T “MS.
7440-47-3 - | Chromium 1920 | J - - MS .
7440-48-4 | Cobalt . 5.06 J MS
7440-50-8 Copper ©1130.00 1J MS
7439-89-6. | Iron "17300.00. 1J MS
7439-92-1 | Lead 148000.00 J - MS
7439-95-4. Magnesium 5020.00 1 J - MS
7439-96-5 - | Manganese . - 3720.00 J 'MS
7439-97-6 Mercury - 0.79 J MS
7440-02-0  |[Nickel . 86.60 1 MS
7440-09-7 | Potassium 516.00 | J MS
'7782-49-2. [ Selenium 112 B | T ~MS
7440-22-4 Silver 774 B |J MS
[7440-23-5 [sddium 823.00 | RIGH MS
1. 7440-28-0 | Thallium . 044| B | J . MS
7440-62-2 - | Vvanadium - ~10.50 J- " MS
7440-66-6 Zinc ,22700 J. ‘MS.

» COlor'Before Brown Clérity Before: N/A - 8011 Texture:

Color After :‘Yellow ‘Clarity'After- ‘Clear . Artlfacts

B: 'D'e'téc'téd’v'a'lu'e'é t-hé_Cfoﬁfréc-t-R_e_qDl-réd_ Détéc':t?o'n'L'lrﬁ& ('cf R [3[)' B
U - Undetected value < the Instrument Detection Limit (IDL)
) J- Estlmated concentratlon due to data valldatlon crltena

R- ReJected Value




.u.s. EPA

' EPA SAMPLE NO.

. 1A-IN :
INORGANIC ANALYSIS DATA SHEET - 2 >
Lab'Name U. S. EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A )
vLab Code RZ-MAL Case No Jewettl NRAS No SDG No :B- B-2-3 1'
Matrlx. (5011/water) Soil" S, ' Lab Sample ID C-2- 24
. . . » s : " -
Level: (lQW/med) Low  ~ - Date Recelved::12/17/08
% Solids: 50.0 o o
cconcentratibnSUnits'X#Q/L er ﬁg/kg dry Weight)f_mg/kgi'-{ 4 i
_.:CAS No. Analyre 1 ' Céncentration’ c. . Q‘ M/
| 7429-90-5 Aluminum.’ - 1880.00° 1T - M8
| 7440-36-0 - " | Antimony 8.47.1 J - MS
'7440-38-2 Arsenic 572 J- . MSs..
| 7440-39-3 . | Barium “1550.00 |- MS
- 7440-41-7 - [Beryllium . 025! B | T -+ MS
| 7440-43-9 - | Cadmium 546 {J . MS
7440-70-2 Calcium 192000.00 R . 'MS |
| 7440-47-3 - |'Chromium © 2150 | MS
| 7440-48-4 | Cobalt 4,42 o MS
7440-50-8 Copper - - 145001 @ | J- MS -
7439-89-6 " | Iron - 7600.00 | - - Ms -
| 7439-92-1 Lead - , 136000.00 [ J . MS’
-7439-95-4 ‘Magnesium "2960.00 | . MS -
7439-96-5 ‘Manganese - 4120.00 J - M8~
7439-97-6 | Mercury 042 NS
7440-02-0" Nickel 188.00 | J MS
7440~09-7 - | Potassium 332.00 | . . MS.
7782-49-2 Selenium 078 | B~ . Ms
7440-22-4 Silver 4541 B | J MS
7440-23-5 -Sodium A 618.00 | - J - MS
7440-28-0 | Thallium . 062| B |J MS
7440-62-2 Vanadium 2378 | J MS
-7440-66-6 | Zinc - 230.00 | 13 MS -
‘ .- Color Before: Brown .. Clariﬁy,Beﬁpre:.N/A(¥'SQil'Texture:'rfA -
}‘Ceior Afﬁer* ‘Yellow Q'Ciarity Affer;b Clear SArtifaets;~ 'f

B - Detected value <the Contract Reqwred Detectxon Limit (CRDL)

u- Undetected value < the instrument Detection Limit (IDL)
' J Estlmated concentratlon due to data validation criteria.

| R- Rejected Value -




L . u.s. EPA
N o C1ACIN

- . EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET i

T v '_' [e2-3~

A\

Lab Name : U. 'S. EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A

N,

Lab Code: R2-MAL _ Case No.: Jewettl 'NRAS No.: . SDG No :B-2-3 3

‘Matrix: (sQil/water) Soil LablsampLe ID;.Cjz-B

" Level: (low/med) Low - _ Date Received? 12/17/08

g SOlldS 49.8

- T

Concentratlon Unlts (ug/L or mg/kg dry welght) mg/kg L

Cas No;"Analyteﬂ_. o Concentration =~ C 9 .M
7429-90-5 - | Aluminum - 1809.00 J - MS -
]7440-36-0 Antimony- " 0.08 J - MS
- | 7440-38-2 Arsenic 590. - |Jd "MS
| 7440-39-3 Barium '1580.00 | J MS
C | 7440-41-7  Beryllium- 20261 B |J MS
1 7440-43-9 Cadmium o 521 g NS
7440-70-2 Calcium 28200000 |- |J° ~ 'MS
| 7440-47-3 Chromium - 13.90 J . MS
7440-48-4 Cobalt 387 J MS
7440-50-8 Copper 15300 J MS
7439-89-6 Iron " 6300.00 J . MS
7439-92-1 Lead 134000.00 | J . MS
' 7439-95-4 . Magnesium © 4180.00 . 1d MS -
7439-96-5 Manganese: 4660.00 . J . MS
7439-97-6 . Mercury - 0.84 |J - MS
7440-02-0 | Nickel . 54.60 J MS
1 7440-09-7 Potassium 437.00 | J MS
7782-49-2 Selenium 0791 B [T MS
|:7440-22-4 Silver 451 B | T MS
7440-23-5- Sodium 83700 T - MS
1 7440-28-+0 Thallium 075! B 1T MS
7440-62-2 Vanadium . - .3.93 J MS
7440-66-6 | Zinc 20600‘ J MS
- Color Béfbre:"Browh ;-:ﬂCleiity-Before N/A —r8011 Texture
Colof‘After- Yellow: - Clarlty After: Clear"

Artlfacts:

B Detected value < the Contract Requnred Detectlon L|m|t (CRDL)
U- Undetected value < the. Instrument Detectlon Limit (IDL)
J- Estimated concentratlon due to data validation criteria.

IR ReJected Value




U.s. EPA
- 1A-IN o
INORGANIC ANALYSIS DATA SHEET

- EPA-SAMPLE NO.

 ‘C-3-l;

- Lab Name: U.S. EPA Region 2 Mobile Analytical Labbratofy}Method}USW846 6020A

Lab Code: R2-MAL - Case No.: Jewettl. NRAS No.: .

vMatrix:'(soil/Watér).Soil f

% Solids: 80.7

—~

. Lévéli-(loﬁ/medf Low ;:4v n;~

. - Lab Sample ID: C-3-1 _

- SDG No.:B-2-3

Date. Received: 12/18/08

. / .

B - Detected value < the Contract Required Detection Limit (C

U - Undetected value < the InstrUment Defectiqn'Limit (ioL) -

|J - Estimated qcncentratio'n dué to data valid_atidn criteria. -

Cbn¢ent;atioﬁ Unité-(yg/L'or;ﬁg/kg.dry'wéight): mg/kg T
_ _'.~ CAS,Nb.~-Analyte‘ ‘ Con¢entration' c ‘M
+7429-90-5 ° | Aluminum . 7980.00 . J - MS
7440-36-0 Antimony 095 BT MS .
' 7440-38-2. | Arsenic 3340 J MS -
| 7440-39-3 Barium ©230.00 | ' MS
'7440-41-7 | Beryllium " 0661 | J° MS- -
7440-43-9- | Cadmium- 117 J MS
] 7440-70-2 | Calcium ' 6280.00 MS .
17440-47-3 Chromium. 14.70 “MS'
© | 7440-48-4 [Cobalt 520 | MS
7440-50-8, Copper - © 6429 1 MS
7439-89-6 Iron - 10060.00 ~MS
7439-92-1 Lead . 12800.00 J - MS
7439-95-4 Magnesium 8400.00 |.. o ‘MS |
7439-96-5. | Manganese " 423.00. J MS.
7439-97-6 Mercury 0.33 Lo MS
7440-02-0° Nickel , 31.50 J . MS-
"7440-09-7 Potassium . 1390.00 ' - MS
7782-49-2 Selenium 092 B O MS
| 7440-22-4 Silver - 0521 B |J MS
" 7440-23-5. | Sodium . 444.00 B | J. . MS
7440-28-0 | Thallium ~ 023| B | T MS
7440-62-2 Vanadium - - ! - 2600 | T MS -
7440-66-6 | Zinc ' 257.00 J MS
Color Béfdre;’BroWn;_ Ciﬁfity Before: N/A - Soil‘TeXtuxe:_ o
ColQr‘After: Yellow Clarity“Aftefb:.Cléaf o Artifacts;.,-' ‘

RGO

R - Rejected Value:

P



Lab Name:

INORGANIC ANALYSIS DATA SHEET

U.S. EPA

1A-IN

Lab Code:.

Matrix

Level:

% SOlldS .1

Concentratlon Units (ug/L or mg/kg dry welght)

R2- MAL

Case No

(soil/water) Soil

(low/med) Low

/.

Jewettl NRAS NO

AN

SDG No.

Lab Sample ID: C 3- 3

EPA' SAMPLE NO.

C-3-3

U. S EPA Reglon 2 Mobile Analytlcal Laboratory Method SW846 6020A

:B-2-3

Date RECEIVGd 12/17/08

mg/kg’

CAS'NO

Analyte

Concentration

C

7429-90-5

Aluminum

1801.00

“MS .

7440-36-0

Antimony

8.42

- MS

7440-38-2

Arsenic

6.26

7440-39-3.

Barium

1690.00

MS

7440-41-7

Beryllium

0.27

©'MS

7440-43-9

Cadmium

4.50

-MS

7440-70-2

Calcium

24600.00

MS

7440-47-3

Chromium

17.50

MS.

7440-48-4

Cobalt

3.69

MS

7440-50-8

Copper

140.00

MS

7439-89-6

Iron

6720.00

" MS-

7439-92-1

Lead

147000.00

MS.

7439-95-4

Magnesium

3800.00

MS

7439-96-5

Manganese

3760.00

MS

7439-97-6

Mercury

0.53

MS

7440-02-0

Nickel

57.10

MS

7440-09-7

Potassium

740.00

MS

7782-49-2

Selenium

1.10

MS

7440-22-4

Silver

3.27

MS

7440-23-5

Sodium

727.00

MS

7440-28-0

Thallium

0.77

MS

7440-62-2

Vanadium

3.97

"MS

7440-66-6

Zinc

196.00

Glajalalalalalglalal ol ol af o gl ol ol af o o G

MS -

Color Before

Color After

Brown

Yellow

Clarity Before

Clarity After

Clear

N/A - Soil TeXture: .

Artifacts:;-

B- Detected value < the Contract Required Detectlon L|m|t (CRDL)

U- Undetected value < the Instrument Detection lelt (IDL)
J- Estlmated concentratlon due to data valldatlon crltena

R- Rejected Value




.v >.‘

U.S. EPA:
1A-IN

INORGANIC ANALYSIS DATA SHEET

-

EPA SAMPLE- NO

D 1 l

' Lab Name U. S EPA Reglon 2 Moblle Analyt1ca1 Laboratory Method SW846 60204

.Lab Code: R2-MAL

Matrlx:
iLevel:

% Solids: 83.9"

tConcentratlon Unlts (ug/L or mg/kg dry welght)

Case No .

Jewettl

(501L/Water).801l

(iow/med) Low =

NRAS No

Lab‘SampIe ID: D-1-1

Date Received

mg/kg-

SDG No

v

B 2 3

12/17/08

:CAS No.

Analyte

Concentration

C.

7429-90-5-

Aluminum

5420.00

MS

7440-36-0

~Antimony

1.41

B

MS

7440-38-2-

Arsenic

7.87

| alg

MS

[7420-39-3

Barium

159.00

MS

[7440-41-7

Beryllium

0.49

)

MS

7440-43-9

-Cadmium

1.66

o

MS

7440-70-2

Calcium

35800.00

MS

7440-47-3

-Chromium

15.10

MS

7440-48-4

Cobalt - ¢

5.77

MS

"7440-50-8 -

Coppex

315.00

MS

7439-89-6

.Iron

11200.00

MS

7439-92-1

Lead

1520.00

MS

7439-95%4

Magnesium

4840.00

MS

7439-96-5

Manganese

240.00

MS

"7439-97-6

Mercury =

0.47

MS

[74240-02-0

Nickel

27.40

J)

MS

7440-09-7

Potassium

752.00

MS

1 7782-49-2

Selenium

0.24

MS

7440-22-4

Silver

0.51

MS

7440-23-5

"Sodlum

212.00

MS

7440-28-0- .

Thallium

0.13

sshlovhjvel fvs)

MS

7440-62-2

Vanadium-

23.60

MS

Zinc

590.00

ulalalaly

MS

| 7440-66-6

Coibr Before-WBrown Clarity Before: N/A - Soil Texture

Color After Yellow Clarity After: Clear Artifacts

B Detected value < the Contract ReqUIred Detection Limit (CRDL)
U - Undetected value <the Instrument Detectlon Limit (IDL)
- Estlmated concentratnon due to data valldatnon criteria.
S, |rR- Rejected Value




tJ_.S'.

EPA

' B Detected value < the Contract Requnred Detectlon lelt (CRDL)

U- Undetected value < the Instrument Detectlon Limit (IDL)

Y- Estimated concentration, due to data validation crltena
IR - Rejected Value - ‘ ' '

~

g - 1x-IN ‘ EPA SAMPLE NO. .
INORGANIC ANALYSIS DATA SHEET' D;1—2 -
.Lab‘Name U.S. EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A
Lab Code RZ—MAL Case No.: Jewettl NRAS No _i SDG No..B 2- 3
Matrix- (5011/water) 5011 Lab Sample ID D-1-2
Level: low/med Low - o DateeRecelved 12/17/08
4 solids: 88.0 | o §
~5'Concenrratiep Units tug/t or mg/kg ary weight): mg/kg '..‘ )

CAS No. Analyte- Concentration C - Q M
7429-90-5 | Aluminum. - - 5420.00 J “MS .
~7440-36-0 | Antimony . 141 B |J MS:
7440-38-2 | Arsenic - - 7.87 g MS"
17440-39-3 ‘Barium 159.00 ~ MS
'7440-41-7 | Beryllium 049 B | T "MS

1 7440-43-9° | Cadmium 1.66 | J . MS .
"7440-70-2 | Calcium. - . 35800.00 ' MS . |
7440-47-3 Chromium 15.10 'MS
7440-48-4 | Cobalt 577 | . " MS

| 7440-50-8 | Copper S 315.00 J ‘MS

.1 7439-89-6 Iron '11200.00 L MS’

| 7439-92-1 - | Lead _ _ 152000 J. MS
7439-95-4 | Magnesium - 4840.00 |- - ‘ MS-
7439-96-5 = [Manganese = 240.00 J - - MS
7439-97-6. . .| Mercury - 0.47 _ MS

17440-02-0 Nickel 27.40 13J . MS -
7440-09-7 | Potassium ©752.00 ' MS

[7782-49-2 [ sSelenium " 024 B | "MS
[ 7440-22-4 .Silver. 051 B [T MS .
7440-23-5 Sodium 21200 B |J ~MS
7440-28-0 .| Thallium 013! B |J " MS
7440-62-2. | Vanadium ° ~23.60: J- MS
7440-66-6 zinc _.59000 J “MS
'Color Before: Brown“ Clarity Before N/A - 8011 Texture -
"“Color After Yellow Clarlty After: Clear ' Artlfacts




‘U.S. EPA

1A-IN ' EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET T
D- l

Lab Name U S

“EPA Reglon 2 Mobile Analytlcal Laboratory Method: SW846 6020A,”‘

‘Color After

Lab’ Code: R2-MAL . Case No Jewettl ‘NRAS No. SDG No.:B-2-3~
‘j*Matrix::(SOil/water) Soil "Lab Sample-ib: D—1—3 :
Leveli'(low/med} Low o ‘Date Receijedt 12/17/08 -
'1% SOlldS 86.5 - . '
' 'Concentratlon Unlts (ug/L or mg/kg dry. welght) " mg/kg:
- cas No. Analyte tConcentratiQn C,‘, ( M
[ 7429-90-5 [Aluminum 717000 | | J MS . |
7440-36-0 | Antimony 001l U LT MS
| 7440-38-2 - | Arsenic 4541 [T MS
"7440-39-3 Barium - - 26.60. M3
7440-41-7 Beryllium - ‘0421 B |J MS -
7440-43-9 - | Cadmium 0.02 g MS
7440-70-2 | Calcium - - 1071.00 ' MS.- -
7440-47-3 . | Chromium " 36.90 MS
7440-48-4 . | Cobalt 5.55 MS
7440-50-8 - | Copper '9.33. J - M8
7439-89-6 Iron - 18700.00 MS
- | 7439-92-1 Lead 1620 . [T MS
. [7439-95-2 Magnesium 1940.00 - - MS
|-7439-96-5 | | Manganese 112.00 J MS .
‘| 7439-97-6 | Mercuzry 0.06 | S MS
7440-02-0. - | Nickel 41.00°| J MS
7440-09-7 . | Potassium 658.00 I ‘MS
7782-49-2- . | Selenium - 0031 U | MS
7440-22-4 Silver . 002 B |T MS -
. 17440-23-5 Sodium 3710 B'|J MS. .
[7440-28-0 [ Thallium 008 B |J MS
7440-62-2 . | Vanadium ' . " 2280 | - MS
7440-66-6 Zinc 29.90 J MS
o color Before:‘Brown g Clarity:BeforeJ N/A - Soil Texture: L :
'.Yellow Clarlty After " Clear. Artifacts}. B

B Detected value < the Contract Requwed Detectlon L|m|t (CRDL)

U- Undetected value < the Instrument Detection Limit. (IDL) K

J - Estimated concentratlon due to data validation cntena , . .
R- Rejected Value ‘ ‘ ' ' o




U.S. EPA : A
EPA SAMPLE NO.

u- Undetected value < the Instrument Detectlon lelt (IDL)
_ J- Estlmated concentration due to data valldatlon criteria.
IR - Rejected Value

o . " 1A-IN
o 'INORGANI_C AN_ALXSIS DATA SHEET - 53T -
Lab Name: U S. EPA Reglon 2 Moblle Analytlcal Laboratory Method SW846 6020A - N
_\Lab.eodél,Rz—MAL _Case,No.: Jewettl ,NRAS No. | SDG No.:B-2-3 .
,'Matfii:“(éoii/wétér)-SOi1.~, ' Lab Sample ID: D-2-1 ..
,Le\);el: "(lo.w/meé)_:-Lo_w o ‘Date Recelved 12/17/08
oy ‘Solids: .85.7 .
) Concentrefien Units’ (ug/L o_'r‘ mg/kg dry weight) : ‘mg/kg - . :
CAS No.’ Anaiyte, : Concent_ra_tiro‘niv c Q. M
17429-90-5 Aluminum .. 8804.00 J __Ms
7440-36-0 Antimony - 004 B |T MS
| 7440-38-2 © |[Arsenic _ '9.04 J . " MS-
7440-39-3 | Barium " 112.00 g - Ms -
7440-41-7 Beryllium . 0.73 g - MS
7440-43-9 | Cadmium N 0081 |J - MS
7440-70-2 - | Calcium 13300.00 | | .MS
7440-47-3 . | Chromium . 25.40 . MS
7440-48-4 | Cobalt . T 6.92 I " MS
17440-50-8 Copper. _ . 22.80 {1Jd s MS
7439-89-6 .| Iron - o . . 17300.00| - | MS
7439-92-1 | Lead ‘ 4500 o MS
7439-95-4 | Magnesium_ . 3150.00. A1 MS
7439-96-5 | Manganese '422.00 ) MS -
7439-97-6 © | Mercury 082 - . - MS
.| 7440-02-0 Nickel 2720 [T MS
[7440-09-7 Potassium 764.00 MS
[ 7782-49-2 Selenium 017! B | MS
| 7440-22-4. [ Silver . 026 B |J. . MS
7440-23-5" - sodium»:b 130.00| B | J - - MS
7440-28-0 | Thallium 010 B [T MS
7440-62-2 | Vanadium 200 @ |J MS
7440-66-6 Zinc - 64.50 | J Ms
' ‘Cvo‘lor‘BeEOr.e: Brown . Clarity 'Eefore':.' I\i/A - 'So'i‘."l Texture:
Co.lovr After: .»‘YelleW' Ciarity After- Clear o~ Artlfacts




STANDARD OPERATING PROCEDURE -

Title: Evaluation of Metals data for the
Contract Laboratory Program ,
Appendlx A 2: Data Assessment Narratrve

'Page270f34
. Date: Jan 1992 . -
" Number: HW2 = -
Revision: 11 - -

 Marix Soil 19

AC-ase#'Jewet-tl '- o Site Jewett Lead
SDG#B-23 LabUS EPA Re21on2Mob11e Lab_ R Water: 00
'» Other; 0

-(C\ontractor. Not Abbli'cable" IVRC_YICWGI‘ Ro_/bert Flnke ’. -

. A.2.1 Validation Flags- - -

. '__Fully Usable 'Data.-’ | ‘ :=

‘The followmg ﬂags have been apphed in red by the data vahdator
. Wh1ch must be con51dered by the data user.

Thls ﬂag 1nd1cates that a result is quallﬁed as estlmated

', Thrs flag 1nd1cates that the analyte was analyzed but not detected
And is to be consrdered as estlmated because it may be maccurate
~or 1mprec1se ' :

\

* - This flag 1nd1cates that the sample result is to be considered |
_ unusable due to srgnrﬁcant error and must not be used by the data' SRR
user. : . :

vResults Wthh carry a “J g or “UJ " are consrdered to be fully usable.

The legend of the contractual quahﬁers apphed by the laboratory

Contractual Qualifiers - g

: On the Form I's are found on page B- 20 of SOW ILM04 0.

‘A, 2 2 The data assessment 1s given below and on the attached data sheets '

Thrs SDG (B- 2 3) con51sts of 19.soil samples collected on December 18, 2008 from the Jewett .

Lead Superfund site on Staten Island, NY The samples were Drepared on December 23. 200 and |

analvzed on January 23, 2009 by the U.S. EPA Region 2 Mobile Analytical Laboratory for the 22 .

-routine Target Analyte List (TAL) metals and mercury with. full Contract Laboratory Program

- (CLP) Quality Control (OC). This, analysis was conducted according to SOP MAL-3.07A which.

- is based upon U.S. EPA CLP SOW ILM04.0, SW-846 Method 6010A, and the U.S. EPA- Region . B

:2 DESA Laboratorv protocol. Upon completion of this analysrs and compiling the results, a

formal validation was performed to assure the data contained in this analvtical report are. of

appropriate quality. This being performed as part of the requirements of the Quality

Assurance (QAY program put forth for the U.S. EPA Region 2 Mobile Analvt1cal Laboratory to

ensure its proper operation. This review and evaluation was carried out according‘to the U.S.

 EPA Contract quoralorv Program National F unctional Guidelines for Inorganic Data Review

VAR



. STANDARD OPERATING PROCEDURE o R L Page 28 of 34

' Ti_tle Evaluation of Metals data for the ~ = =~ = Sy Date: Jan 1992 -
-Contract Laboratory Program o D ~© 7 ‘Number:HW2 B
AppendrxA2 Data Assessment Narratlvef o L Rev1s1on 11 :

“And U.S. EPA Re,cnon 2 Data Validation SOP Evaluatzon of Metals Data for the Contract
. Laboratorv Program (CLP) based on SOW. 3/90, Rev. XI. 1t applies to a systematic approach -
for examining analytical results to identify and assess the indication of bias to ‘render an overall
-_determination of data usability. 'In doing so. the data user is assured as to_how well a given set
of analytical results will conform to the established environmental momtormg performance "
_ criteria__defined for their prolect In accordance, the followmg qualifications are applied to-
. thrs data set _which must be consrdered when utlhzmg these results to make sound ’ "
environmental _decisions. - . : ' - :
1. Laboratory Control Sample = : :
- .The Laboratory Control Sample (LCS) “found” value for nickel, and-lead were greater than the
. upper acceptable range and have therefore been qualified estimated “J” in-all samples contamed
in'this SDG. The Laboratory Control Sample (LCS) “found” value for arsenic and zinc were
-~ _lower than the lower acceptable range and have therefore been qualified estlmated “J " in all
samples contamed in this samples contamed in this SDG. - : S :

2. Matrlx Splke : : ( : .
The matrix spike recovery of antlmonv was between' 10 74%. - Therefore, all antlmony data

contamed in thrs SDG has been quallﬁed estlmated “J7.

3. Serial Dilution - ; -
The sérial dilution result was greater than 10 percent d1fferent than the non—drluted sample for

beryllium, sodium, alummum, vanadlum, manganése, nickel, copper. zinc, silver,

B cadmium, antimony, and thallium. All results for these. elements were greater than ten times

. the IDL and have therefore been quahﬁed estlmated “J »in all samples contamed n thls SDQG.

’Percent Sollds - ' ' )
Samples B-2-3, C-2-1, C-2-3, C-3-2, and C-3-3, possessed less than 50% solids. All elements

- in those samples have therefore been qualified est1mated “J”

4.



Y

1D By,
By A,

. . ;‘f.\:: . . » ' T ' _o‘» e, .
o S ‘&s‘ o RegIonZLaboratory

g 5 U S Environmental Protection Agency-- s i
3%%. 3 & 3 o B
‘ ; ™7 2890 Woodbridge Avenue
' o Edison, NJ 08837 \
Data Report: JEWETT WHITE LEAD '
Project Number: 08120050
. * Program: Y206E .
‘ " Project Leader: MICHAEL A. MERCADO
I ! ‘ ’ T
N
( .
Remark _
Codes . Explanatlon
U THE ANALYTE WAS NOT DETECTED AT OR ABOVE THE REPORTING LIMIT.
] ~ THE IDENTIFICATION OF THE ANALYTE IS ACCEPTABLE; THE REPORTED VALUE IS AN ESTIMATE
ul ~ ' THE ANALYTE WAS NOT DETECTED AT OR. ABOVE THE REPORTING LIMIT. THE REPORTING LIMIT
IS AN ESTIMATE.
SON . THEREIS PRESUMPTIVE EVIDENCE THAT THE ANALYTE IS PRESENT, THE ANALYTE IS REPORTED
Ve . AS A TENTATIVE IDENTIFICATION
NJ- .. THERE IS PRESUMPTIVE EVIDENCE THATTHE ANALYTE IS PRESENT; THE ANALYTE IS REPORTED
- AS A TENTATIVE IDENTIFICATION THE REPORTED VALUE IS AN ESTIMATE. -
R, . .. THEPRESENCE OR ABSENCE OF THE ANALYTE CANNOT BE DETERMINED FROM THE DATA DUE

TO SEVERE QUALITY ‘CONTROL PROBLEMS. THE DATA ARE REJECTED AND CONSIDERED UNUSABLE

K THE IDENTIFICATION OF THE ANALYTE lS ACCEPTABLE THE REPORTED VALUE MAY BE BIASED -
: HIGH THE ACTUAL VALUE N EXPECTED TO BE LESS THAN THE REPORTED VALUE ) :

L . THE IDENTIFICATION OF THE. ANALYTE IS ACCEPTABLE; THE REPORTED VALUE MAY BE BIASED
LOW. THE ACTUAL VALUE IS EXPECTED TQ BE GREATER THAN THE REPORTED. VALUE,

NV - NOT VALIDATED

INC . RESULT NOT ENTERED

Report Date: 1/29/2009 2:18PM~ - ~ .. Pagelofl2

1

~



LD . . . | . . C .
s,

& . U.S. EPA Region 2 Laboratory . o ryl ..
g % . 6; ' D.ata Report ' : | ' )
Survey Name: JEWETT WHITE LEAD , o

Projlect Number: 08120050
‘ - *Sorted By Sample ID

Daté Received: 12/1 8/2008

Rk e e

"""""""" ~ Matrix: Aqueous o o " . - R

Sample Descriptiorr: RINSATE '

Analysis Type: PCBS TCL GC SOM1.1 AQliJEOUS

CAS Number ~ Analyte Name o o ' Result Codes © Units
12674 11 2 AROCLOR 1016 ‘ ) ’

: ARoc%ii 1‘248
TAROCLOR 1254,
'AROCLOR 1260

12672-29-6
10976915
11096 82-5

“1100-14-4 AROCLOR1268 T S 00310  ugL -

: Date Received: 12/18/2008
* Matrix: Soil o ’
Sample Description:
|
rxnalysm Type: PCBS TCL GC SOM1.1 SOLID | . | ' _ Remark_
CAS Number Analyte Name - ' S : E Result Qm Units
SUE WﬁAR@CLQR 1016 & . s ’
AROCLOR 1221

B AROCLOR 1242 V
| o

o 5”?369-21;9 '

37324035 AROCLOVR 1262
11100-14°4 A LOR 1268,

S\

Date Received: 12/18/2008 -

Sample Description: . -

>

Analysm Type: PCBS TCL GC SOMl 1 SOL[D

CAS Number Analyte Name
12674 ll 2 AROCLOR 1016 '

Refer to Page 1 for an explanation of Remark Codes _ : _ _
Report Date: 1/29/2009. 2:18PM N . Page2ofl2 = _—
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AET gt
S .

US. EPA Region 2 Laera’tory

. .t g'°. i '7%
i ¢ Data Repor‘t

EN
"2 apert® ,

e *'Survey Name‘ JEWETT WHITE LEAD -
' o PrOJect ‘Number: 081-20050 .
S *Sorted By Sample ID

Field/Station ID: C-2-2 © ' ... DateReceived: 12/18/2008
Matrlx Soil * ' : o e

Sample Descnptlon

. . o , o
- Analysis Type: PCBS ’l?CL-GC soM1isoLD - | | o - Remark
CAS Number  Analyte Name® o _ : Result + Codes Units

11141-16:5 ' AROCLOR 1232
53469-21-9 AROCLOR’ 1242 . -
AROCLOR 1248

11096 82-5 |
B 4“?3%”‘“"“‘223*% 126
111040 144  AROCLOR 1268

t

061 92" Field/Station ID: D-1-1 ' " Daté Received: 12/18/2008
= ‘Matrix: Soil - . )

lSar'nple Description:

Analysis Type: PCBS TCL GC SOMI.1 SOLID

, . . ) : : Remark. -~
CASNumber AnalvteNamc I Co o : o : Result'_ o COdCS . Units

Field/Station ID: D-2-2 - -+ Date Received: 12/18/2008 -
Matrix: Soil C L a o 3 L

Sample Description:

Anialysis Type: PCBS TCL GC SOMLISOLID .~~~ -

. » - . Remark ’
- CAS Number Analyte Name ‘ S L Result Codes . Units
Refer to Page 1 for an explanation of Rerﬁark.Codes R :
Repoit Date: 1/29/2009 2:18PM ) . “Page3ofl2. -
. .




8O Sy,

5 US EPA ReglonZLaboratory ; ‘ S
@5" o DataReport - S . _ L

Oy
2

AN'

1,«5&""»47

Survey Name: JEWETT WHITE LEAD

‘ , Pro_lect Number 08120050 . .
L . ) E R ‘ L . ' : S o o *Sorted By Sample ID

T Field/Station ID: D-2-2 ' _ - Date Received: 12/18/2008 "
* Matrix: Soil A . : :

Sample Description: _
. . b

Analysis Type: PCBS TCL GC SOM1.1 SOLID Remark,

CAS Number ~ Analyte Name o . ' IR - Result "Codes ., | Units
" 12674-11-2 . AROCLOR 1016 :
1104:28:2 %vAROCL@Rxlzm

e e

“11141-16-5  AROCLOR 1232
7534692195 AAROCLOR 1242 “
12672 29-6- AROCLOR 1248

: st ‘, @ S ey
11100 14-4 AROCLOR 1268

" Field/Station 1D: E-1-3 S Date Received: 12/18/2008 S . - K
* Matrix: Soil . - o
Sample Description: S ' - o . .
' R C i L P ’
. Analysis Type- PCBS TCL GC SOM1.1 SQLI_D o ' o ] A . _Rémar_k_
CAS Number Analvte Name C : " Result Codes

. AROCALOVR 1262
AROCLOR'1268

~ ESAK06 ”9’5] Fleld/Statlon ID: E-2-2 - - Date Received: 12/18/2008

Sample Description:

Refer to Page | for an explanation of Remark Codes. . , ' ‘
Report Date: 1/29/2009 2:18PM S | _ . Page4of 12




S e

S us. EPA Regron 2 Laboratory S S e
3 8 DataRe ort e ' o
, : B e P
R L Survey Name: JEWETT WHITE LEAD
S : ‘ PrOJect Number 08120050 ,
' ] “*Sorted By Sample ID
\K06200'" Field/Station ID: B-1-2 ~ : Date Received: 12/18/2008
: * Matrix: Soil. ‘ - :
' Sémple Description:
Ana]ysisy’lﬁype.: PCl‘:}‘S TCL GC SOML1.1 SOLID » _ ‘ . . Reﬁjark
CAS Number  Analyte Name - ’ o L . Result = = Codes - “Units

: 12674 11-2 - AROCLOR 1'016

AROCLOR 1248
Lo‘%liz 5

o R v " ; o o (ANE T
A TR i ; : : - : - Gt e = fn =t &
11100 14 4 AROCLOR 1268 s , R I Y U ug/Kg
Field/Station ID: B-2-2 . Date Received: 12/18/2008 ‘ _
* Matrix: Soil ' ' : . oo _ R
B T Sarrlple Descrir)tion: ; . ’ _ : ' - o,
AnaIySIS Type: PCBS TCL GC SOMl 1 SOLID :
‘ ) Ty Remark_
CAS Number Analyte Name - C , _ . Result ~ . Codes Units

: ROCL@R@ 0;1 6

| Field/StationID: B-33 -~ .~ Date Received: 12/18/2008 -
Matrix: Soil I ‘ S

( -
Sample Description:

efer to Page 1 for an explanatlon of Remark Codes B S Lo
. ReportDate: 1292009 2:18PM - ~ Page6of12

A




y S ' o“ U.S. EPA Region 2 Laboratory

NN Data Report
Survey Name: JEWETT WHITE LEAD D d
~ Project Number: 08120050 ‘
' h o * *Sorted By San’_\pl’calij.

. Field/Station ID: E-2-2 . . i Da;e Recei\{cd: 12/18/2008 .

M’atrix_: Soil ' . ' :

SampléDescription‘:
Analysis Type: PCBS TCL GC SOM1.1 SOLID . : .

b . o _ , ' Remark_ ,
CAS Number  Analyte Name . . Result Codes . Units

12674-11-2  AROCLOR 1016’
T EATT0428 D VAR '
o 11141-16- 5 ““AROCLOR 1232

E T TAROCLORI2 R
AROCLOR 1248

1267229 6

[T 11097:6941 R'12:
] 11096-82-5  AROCLOR 1260
[T 31324255~ FAROCLOR 126277

;11100 144 . AROCLOR 1268

.................

'AK061992 Field/Station ID: A-5-1 : ’ “Date Received: 12/18/2008 S * . -
) = Matrixt'Soil  + . . T o , o

Sample Description:

Analysis Type: PCBs TCL GC SOML.1 SOLID

CASNumbcr AnalvteName : R S o Result ’ % - ~ Units

T AROCLORI 2325
AROCLOR 1242

AROCLORTI268."

T

Fleld/Statlon ID: B-1-2 ‘ o ) . Date Received: 12/18/2008
Matrix: Soil ‘ S

Sample Description: : : . . . !

Refer to Page 1 for an explanatlon of Remark Codes o o ‘
Report Date: 1/29/2009 2: 18PM ‘ o _ Page'5 of 12 ' _ g

t
. .



R . ;-°*\‘-E°s’4";'-:,‘ U.S. EPA RegionA2 Labo,raforyv S SR . .
o . I Survey Name JEWETT WHITE LEAD
' o SR Pro_lect Number: 08120050 SRS
" *Sorted By Sample ID
. Date Received: 12/18/2008
Sample Descripfion: ‘ N
Analysis Type: PCBS TCL GC SOML1SOLID / o | Réshark,
CAS Number ~ AnalyteName . - - T . ‘Result ~ Codes . Units
12674-11-2 AROCLOR 1016 _ ] ' , o - - 120U ug/Kg

12672296 - AROCLOR 1248
F1097:69°T57 AROCLOR 12547+
11096-82-5  AROCLOR 1260
11100-14-4  AROCLOR 1268

. N . . . .
® Field/Station ID: C-3-2 .. 77 Date Received: 12/18/2008
~ Matrix: Soi} . .

Samplé De'vs‘cription:’ .
A l T 'PCB TCL GC SOML1. ] SOLID ' C - S
na ysis ype: S : C , -~ - Remark_
CAS Number Analyte Name P s . Reésult Codes Units

AROCLOR 1254
TZTAROCLOR 12607
AROCLOR 1262
,AR@CL@RA% 8!

”W Field/Station ID: G-2-2 . , o -~ Date-Réceived: 12/18/2008 ;
‘M. K K o . ! t X 4
""""" ‘Matrix: Soil .

Sample Description:

Refer to Page l‘for_‘an explanation of Remark Codes i - ‘
Report Date: 1/29/2009 2:18PM .- . - © Page7of12°




;“u U S. EPA Region 2 Laboratory ‘ . :
. g ¢ Data Report - : < 4 :
iy ' : :

Survey Name: JEWETT WHITE LEAD. S
" Project Number: 08120050 | ‘ _
*Sorted By Sample D

1 i Field/Station ID: G-2-2 . _ Date Received: 12/18/2008
Matrix: Soil ‘ ~

Sample-Description: T i : L i | /

 Analysis Type: PCBS TCL GC SOM1.1 SOLID

CAS Number ~ Analyte Name o o : Result Codes . Units
- 12674-11 2 AROCLOR 1016

i AL L i AT L it
AROCLOR 1232

TARGCEORI242
AROCLOR 1248

2679296
' 1‘1;097”697‘1*

.~ 11100- 144" ‘AROCLOR1268 LT N 1200 ugKg

51AK06205~§ Fleld/Statlon ID: BG 1-1 - , "~ Date Received: 12/18/2008

Sample Descriptionr -

Analysis Type: P.CBS TCL GC SOM1.1 SOLID ‘ Remark

Result Codes Units

CAS Number  Analyte Name
AROCLOR 1221

“11104-28-2
'”‘@’2&1%1"63 T7ARO

'AR»'(‘)CLOR 1254
S T096782:5% 2 AROCLOR 1260
37324-23-5  AROCLOR 1262

g
2

s

‘*’»AR@CLOR@1268

Field/Station ID: B-4-3 ‘ . Date Received: 12/18/2008
~* Matrix: Soil "~ i

.Sz{mple Description:

Refer to Page | for an explanation of Remark Codes - . : -
Report Date: 1/29/2009 2:18PM Page 8 of 12




e A - ' & US EPA ReglonZLaboratory . S I
- S S & DataReport C S

Survey Name: JEWETT WHITE LEAD

AN'

#ﬂwuh

= ,mﬁff‘

Pro;ect.Number. 08120050, ) . o
e, _— *Softed By Sample ID
};;’1'('6&553' Field/Station ID: B4-3  Date Received: 12/18/2008 . . :
""""" e ‘Matrix: Soil ‘ . ‘ ’ : ' —— : o
~ Sample Description: . ' / .
Analysis Type: PCBS TCL GC SOM1.1 SQLID N . - - L Remark_ )
Co ' S .. Resut.  Codes " Units

CAS NUmBer An‘dlyte Name .
12674 11-2 AROCLOR 1'016

' ‘AROCLOR 1248
AROCLOR 125457

~ AROCLOR 1260 L

[ ARCCLORTR T T W

82U ug/Kg

2 AROCLOR 1268

11100 144

N

! Field/Station ID: RB-02 o Date Regeived: 12/18/2008 . . .
' Matrix: Aqueous ’ R ’ ' ‘ L
) Sa‘mple Des(:ription: RINSATE . ' o oo .
AnalySIS Type PCBS TCL GC SOM] 1 AQUEOUS N ) . . Remark_
CAS Number Analyte Name ) : Result Codeés Units

Date Received: 12/18/2008

i Field/Station ID: BG-2-1
Matrix: Soil’ '

Sarnple Describtio’n:

- |
Refer to Page 1 for an explanation of Remark Codes . -
Report Date: 1/29/2009 2:18PM o * Page9ofi2



e Sra, . . . . . . . -

i . U.S. EPA Region 2 Laboratory - N o e
i ¥ Data Report : :

%, m;md‘f . - B
" ‘Survey Name: JEWETT WHITE LEAD
~'Project Number: 08120050 ,,
}“‘ R S » . ' *Sorted By Sample ID

Date Received: 12/18/2008

: Sample Description: ?
Analysis Type: PCBS TCL GC SOM!.I SOLID . . | — Rerﬂark_
CAS Number ~ Analyte Name -~ o L oo o Réesult : Codes - Units

12674;1 1-2 AROCLOR 1016

. AROCLOR 1232

11100- 14-4 » AliOCLOR1268

2551 Field/Station [D: A-1-1 : *. . Date Received: 12/18/2008
=5 Matrix: Soil, - . ‘ .

Sample Description:

Analysis Type: PCBS TCL GC SOM1.1 SOLID.

‘ CAS Number- Analvte Name : . ’ . Resuilt
7 1 S A AROCLOR : 016 o T

AROCLOR 1221

M AROCLOR 1232 =

-9 - AROCLOR 1242

TAK06210] Field/Station ID: A-2-3 . Date Received: 12/18/2008

T . Matrix: Soil © - <y

Sample Description: .

Refer to Pagé 1 for an explanation of Remark Codes 7 .
Report Date: 1/29/2009 2:18PM P Page'10 of 12



.4

X e R e S US. EPA Re‘gionZLaboratéry‘ . ,‘ S S .
’ | %} &; Data’Report o o , S .
T | . Survey ‘Name: JEWETT WHITE LEAD -
' N A ’ Project Number 08120050.-
N *Sorted.'By‘Sample D
! ’
{ Field/Station ID: A-2-3 " 'Date Received: 12/18/2008
Matrix: Soil o O o . - v ' - -
Sample Description: A o !
* Analysis Ty‘pe: PCBS. TCL GC. S(,)Ml.,l' SQLID L - RN Rema}k_.
CAS Number ~ Analyte Name . o . ' "o Result - Codes
12674- 11 2 AROCLOR 1016 ' ' ' 150U
1104:28:27 %, S

150U

11096 82 5

©11100-14-4

¥ Ficld/Station ID: A-3-2 Date-Received: 12/18/2008
~ Matrix: Soil ' '
. Sample Description: "‘ ‘
-Analysis Type: PCBSTCLGCSOMLISOLID . L« . %
. R - a : ; . Remark_
CAS Number Analyte Name o L . ~ ‘Result Codes Units

AROCLOR 1242
S AROCLOR1248:
AROCLOR 1254

/

Field/Station ID: A-4-3 . 4 ' Date Received: 12/18/2008 | .\

“ Matrix: Soil - o o "
‘Sample Description: - - - Co -

- B . -\ .

Refer to i’ége 1 for an éxp_lanation of Remark Codes . . .
Report Date: 1/29/2009 2:18PM o o Page 11 of 12 .



’ l_ US! EPA Région 2 Laboratory S AT |
% : @3‘ : . . Data Report . T '
Survey Name JEWETT WHITE LEAD -
Project Number: 08120050 - A
' *Sorted By Sample 1D
T Field/Station ID: A-4-3 | " Date Received: 12/18/2008
* Matrix: Soil - -
Sample De,scrip.tion; .
Analysis Typg: PCBS TCL GC SOM1.1 SOLID. | “ ‘ B - R.emark:

CAS Number  Analyte Name
- 12674-112, ‘AROCLOR 1016
- 11104-2822:- "FAROCLOR 1221" "
1141-16.5 - AROCLOR 1232
: fé‘&”é% 597 TAROCLOR 1242 °

Ly R ‘.
11100-14-4 - AROCLOR 1268

'

/
\
Project Approval: /) /ﬂ %\ Date: 2-3~9
Refer to Page | for an explanatlon of Remark Codes . - ‘ K ’
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